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NIPDES Certification;

“Without prejudice 1o any objections timely made to permit conditions, | certify under penalty of
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by members of the BCUA CSO group effort in accordance with a system designed to assure that
qualified personmel properly gather and evaluate the information, Based on my mgquiry of the person
or persons who reviewed this report, or those persons directly responsible for gathering the
information, the mformation submitted is, to the best of my knowledge and belief, true, accurate, and
complete. [ am aware that there are significant penalties for submitting false information, including
the possibility of fine and imprisonment for purpesely, knowingly, recklessly, or negligently
submitting false information.”

Pemmutlee: ﬁ

ed R. Restaino, Borough Administrator
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Approval of Report:
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Wayne Veidsema 7 Date
Project Manager, City of Hackensack

NJPDES Certification:

“Without prejudice to any objections timely made to permit conditions, 1 certify under penalty of
law that this document and all attachments were prepared as part of a cooperation performed
by members of the BCUA CSO group effort in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information. Based on my inquiry of the person
or persons who reviewed this report, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties for submitting false information, including
the possibility of fine and imprisonment for purposely, knowingly, recklessly, or negligently
submitting false information.”

Permittee: V2 ‘,{/ /Mwm [g/) _/4& /’/F

Wayne Viiesema Date
Project Manager, City of Hackensack
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information. Based on my inquiry of the person or persons who reviewed this report, or
those persons directly responsible for gathering the information, the information submitted
is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that
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Executive Summary

The Bergen County Utilities Authority (BCUA) currently owns and operates the Water Pollution Control
Facility (WPCF) located in Little Ferry and provides wastewater transportation and treatment services for
forty-seven (47) municipalities, serving a population of about 565,000 people. The BCUA services
municipalities that are primarily located in the Hackensack River and Overpeck Creek drainage areas and
provides wastewater treatment and transportation services to three (3) municipalities with combined sewer
systems: the Borough of Fort Lee, the City of Hackensack, and the Village of Ridgefield Park. The BCUA
Service Area extends approximately five (5) miles south and fifteen (15) miles north of the Little Ferry
WPCF and is bounded by the Hudson River on the east, by New York State to the north, by the remainder
of Bergen County to the west, and by Hudson County to the south. The Authority’s service district covers
approximately 135 square miles and is located primarily in the Hackensack River drainage basin.

The BCUA owns and operates a Trunk Sewer System comprised of trunk sewers and intercepting sewers
(branch sewers that are tributary to the trunk sewer) that convey wastewater from the tributary
municipalities to the WPCF. The trunk sewer system was constructed in phases/sections. The Overpeck
Trunk Sewer, completed in 1951, was the first to be constructed and extends from Little Ferry to Tenafly.
The Main Trunk, or Hackensack Valley Trunk Sewer was completed in 1964 and extended wastewater
service to 16 municipalities along the Hackensack River and extended service from Little Ferry to
Westwood. In addition, the Southwest Trunk Sewer extended service from Little Ferry to Hasbrouck
Heights in 1972. The third Trunk Sewer was completed in 1972, and two major subsystems were
completed in 1976 extending service to the Pascack Valley and Northern Valley areas of Bergen County.
The Overpeck Creek Relief Trunk Sewer was completed in 2011.

The New Jersey Department of Environmental Protection issued New Jersey Pollutant Discharge
Elimination Permits (NJPDES) to all municipalities/authorities that own or operate combined sewer systems
and authorities that provide wastewater transport and/or treatment services to municipalities with combined
sewer systems. The BCUA owns and operates the trunk/intercepting sewer systems that transport flows to
the WPCF, including wastewater flows from combined sewer systems. The collection and conveyance of
wastewater (both dry and wet weather) from municipal combined sewer systems into the BCUA Trunk
Sewer, including the CSO discharge pipes, are owned and operated by the individual municipalities. These
facilities are permitted under Individual NJPDES Permits provided to the BCUA and each combined sewer
municipality with an effective date of July 1, 2015 as follows:

» Bergen County Utilities Authority (BCUA) — NJPDES Permit No. 0020028
* Borough of Fort Lee — NJPDES Permit No. 0034517

+ City of Hackensack — NJPDES Permit No. 0108766

+ Village of Ridgefield Park — NJPDES Permit No. 0109118

These permits require that the permittees prepare and submit a Sewer System Characterization Report
(Report) and ultimately a CSO Long Term Control Plan (LTCP). The permit provided the option for these to
be undertaken on a regional basis for all hydraulically connected municipalities to BCUA. The BCUA, Fort
Lee, Hackensack, and Ridgefield Park agreed to undertake a Regional approach to the Characterization
Study and CSO LTCP. Work being undertaken together is being completed by the BCUA CSO Group,
which is made up of all four individual permittees within the District.
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The Borough of Fort Lee, the City of Hackensack, and the Village of Ridgefield Park had all completed and
reported upon their Sewer System Characterization Studies under the General CSO NJPDES Permit in
April 2007, however this was never a permit requirement of the BCUA since it did not own nor operate any
CSO Outfalls. The 2015 Individual NJPDES Permit required that municipalities with CSO Outfalls needed
to update their previous work and reports to the extent necessary, but also required that authorities such as
BCUA undertake a Sewer System Characterization Study of their transport facilities so that transport and
treatment capacity of the Regional facilities could be considered in the development of the CSO LTCP.

While the members of the BCUA CSO Group have agreed to complete a Regional Sewer System
Characterization Study and CSO LTCP most of the work will be completed separately and then coordinated
and integrated through group meetings into a regional submission through the BCUA. Three different
consultants were engaged in the development of Regional Report. The Borough of Fort Lee retained HDR
to complete its individual Report, the City of Hackensack retained Arcadis to complete its individual Report,
while the Village of Ridgefield Park and BCUA both retained Mott MacDonald to complete their Reports.
Both HDR and Mott MacDonald completed their sewer system modeling using the InfoWorks ICM model,
while Arcadis utilized PCSWMM. InfoWorks does have the ability to import data from other models and thus
the PCSWMM model was integrated into the BCUA InfoWorks model and then tested using rainfall data
from Hackensack to verify that the converted model was providing data consistent with the original
PCSWMM Model. Good agreement was obtained between the converted and original model data.

The BCUA collection system model was built and simulated using the InfoWorks ICM collection system
modeling software. The BCUA collection system model was built using a combination of independently built
and calibrated models for the combined sewer communities (Hackensack and Ridgefield Park) together
with modeling to represent the BCUA trunk sewers, plant infrastructure, and contributions to that
infrastructure from the separate sewer communities. The Fort Lee InfoWorks model was not available at
the time of model development and will be integrated into the model in the future. A subset of the
permanent flow meters maintained by BCUA for billing purposes, including two for Fort Lee, along with the
temporary flow meters described in Section 3 that were installed along the BCUA trunk system were used
for model development and calibration/validation.

While the BCUA had undertaken certain hydraulic studies in segments of their transport system it did not
have a calibrated and verified computer model of their entire system. Mott MacDonald worked with BCUA
to develop a monitoring and modeling quality assurance/quality control project plan (QAPP), which was
submitted and subsequently approved by the NJDEP. The QAPP outlined real time hydraulic monitoring
(flow and or depth) at ten different locations spread along the various BCUA Trunk Sewers encompassing
the CSO municipalities to develop data that could be utilized in the calibration and verification of the model.
Flow monitoring was conducted for a period of approximately six months. Additional detailed information on
the monitoring locations is provided in the report.

In addition to the temporary monitoring as noted above, the BCUA maintains permanent meters on all
wastewater discharges into the BCUA Trunk Sewer System. These meters are maintained for billing
purposes but were used as input in the development of the BCUA model. The BCUA owns and operates
over 150 metering sites, however a review of average daily flows showed that forty-five of the meters
measure 85% of the wastewater flows into the system. Long term data from the forty-five largest
permanent meters were used with SSOAP Toolbox to evaluate and simulate RDII (Rainfall Induced
Infiltration and Inflow) for assessments of flows for long term model simulations. Overall the forty-five
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meters range in average daily flow from a low of 0.40mgd/day to about 4.0 mgd/day. BCUA owned and
operated flow meters are calibrated quarterly to assure reliable billing data and thus were ideal for long term
data analyses.

While the BCUA system does include the three combined sewer communities, it also services forty-four
separate sewered areas that needed to be included in the BCUA InfoWorks trunk sewer model. Model
calibration involves both dry and wet weather flows even in separate sanitary sewer areas. Dry weather
base sanitary flow (BSF) diurnal pattern were assigned to all sub-catchments within a meter basin area with
BSF flows allocated based on population fraction. Similarly, ground water infiltration (GWI) flows were
allocated based on pipe inch-mile fraction within the metered basin. Monthly varying GWI factors were
assigned in metered basins where highly variable GWI responses were identified. Extended dry weather
flow (DWF) periods were identified during both the Spring and Fall of the 2017 flow monitoring period to use
for DWF calibration. Comparing the model's DWF results to an extended dry weather period in the flow
monitoring period is a more robust comparison than simply comparing selected DWF days pulled from the
flow monitoring record. Two continuous DWF weeks were identified in April and September from the 2017
data. Each of these weeks consisted of at least a six-day continuous dry weather period that also include
different seasons. Overall the simulated vs measured peak flows, flow volumes, and sewer depths ran from
-10.7% to +8.3% in September 2017 indicated good agreement between measured and modeled data.

Following completion of the dry weather flow calibration, wet weather calibration of separate sanitary
sewered areas was initiated. An autocalibration Sensitivity Based Radio Tuning Calibration (SRTC) tool
within PCSWMM was applied. Very good wet weather calibrations were obtained and then transferred to
the InfoWorks model. For the reporting of individual event statistics, a total of 15 storm events were
identified (10 for calibration and 5 for validation). The overall goal was to get storms that represented a
wide variety of durations, peak intensities, total rainfalls and that were distributed through different seasons.
Overall WWF calibration and validation was completed with variable success with some locations
calibrating successfully and others not fully meeting the calibration criteria as established. In general, it was
difficult to simulate the distribution of wastewater flows between the Overpeck Trunk and Relief Sewers due
to changing hydraulics in the junction chambers with changes in flow. Nevertheless, it was found that
measured and simulated flows for total wastewater flows downstream of each junction chamber was
generally within WaPUG criteria. Overall, it was noted that very good comparisons were obtained for both
peak flows and volumes during wet weather periods.

In addition to characterization of the combined sewer systems, permittees also need to characterize the
receiving waters accepting CSO discharges. This was accomplished jointly with the NJ CSO Group
organized by the Passaic Valley Sewerage Commission (PVSC). PVSC retained Greeley and
Hansen/CDM Smith on behalf of the Group to undertake receiving water monitoring and modeling within the
Gateway Region, which included, but was not limited to the Passaic River, the Hackensack River, Newark
Bay, the Kill Van Kull, the Arthur Kill, the Raritan River and Raritan Bay, and the Hudson River. Greeley
and Hansen/CDM Smith has prepared a Baseline Compliance Monitoring Report providing the results of the
receiving waters in the region. Information on the receiving waters associated with CSO discharges in the
BCUA District is provided in the Section 1 of the Report. In general, consistent compliance with water
quality standards is not being obtained, however this is also true in regions serviced by separate sanitary
and storm sewers and not impacted by CSO discharges. Accordingly, additional evaluations will need to be
completed to develop a better understanding of the water quality impacts from CSO discharges.
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1 Introduction

The Bergen County Sewage Authority (now the Bergen County Utilities Authority, or BCUA) undertook the
construction of a trunk sewer and sewage treatment plant in the late 1940s to relieve the pollution in
Overpeck Creek. The plant, which went into operation in 1951, provided secondary treatment for a design
flow of 20mgd to serve ten municipalities and industries along the Overpeck Valley (Cliffside Park,
Englewood, Fairview, Fort Lee, Leonia, Palisades Park, Ridgefield, Ridgefield Park, Teaneck, and Tenafly)
several of which had combined sewer systems. In the early 1960’s, the Sewage Treatment Plant service
was extended to sixteen (16) additional municipalities including Hackensack City, which also has a
combined sewer system. Plant capacity was increased periodically over the years to extend service to
other municipalities in eastern Bergen County to its present capacity of 109mgd. In 2014 the average daily
flow treated averaged 77.3 mgd and a peak wet weather flow of 250mgd recorded on April 30, 2017. The
last municipality to be added to the District was Wood-Ridge in 1992.

The BCUA currently owns and operates the Water Pollution Control Facility (WPCF) located in Little Ferry
and provides wastewater transportation and treatment services for forty-seven (47) municipalities, serving a
population of about 565,000 people. The BCUA services municipalities are primarily located in the
Hackensack River and Overpeck Creek drainage areas. The areas serviced by the BCUA are primarily
residential with isolated sections that service industrial and commercial facilities. It is estimated that
approximately 8% — 10% of the dry weather flow to the BCUA Water Pollution Control Facility (WPCF) is
contributed by these industrial and commercial facilities.

The BCUA provides wastewater treatment and transportation services for forty-four (44) municipalities with
separate sewer systems, and three (3) municipalities with combined sewer systems: the Borough of Fort
Lee, the City of Hackensack, and the Village of Ridgefield Park. While the BCUA owns and operates the
trunk / intercepting sewer systems (trunk sewers) that transport flows to the WPCF it does not own or
operate any of local collector sewers, which are owned and operated by each individual municipality. The
BCUA service area covers approximately 135 square miles, primarily located in the Hackensack River
drainage basin. This service area is bounded by the Hudson River on the east, by New York State to the
north, by the remainder of Bergen County to the west, and by Hudson County to the south.

The BCUA owns and operates a trunk sewer system that conveys wastewater from the tributary
municipalities to the WPCF. The trunk sewer system was constructed in phases/sections as service was
extended to other municipalities. The Overpeck Trunk Sewer completed in 1951 was the first to be
constructed and extends from Little Ferry to Tenafly. The Main Trunk, or Hackensack Valley Trunk Sewer
was completed in 1964 and extended wastewater service to 16 municipalities along the Hackensack River
and extended service from Little Ferry to Westwood. In addition, the Southwest Trunk Sewer extended
service from Little Ferry to Hasbrouck Heights in 1972. The third Trunk Sewer was completed in 1972, and
two major subsystems were completed in 1976 extending service to the Pascack Valley and Northern
Valley areas of Bergen County. The Overpeck Creek Relief Trunk Sewer was completed in 2011.The
extent of the BCUA Service District and the combined sewer areas within the study area are illustrated in
Figure 1.
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Figure 1 — BCUA District Trunk Sewers
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The collection and conveyance of wastewater (both dry and wet weather) from municipal combined sewer
systems into the BCUA Trunk Sewer, including the CSO discharge pipes, are owned and operated by the
individual municipalities. In addition, all CSO Control Facilities in the City of Hackensack and the Borough
of Fort Lee, and four of the seven CSO Control Facilities within the Village of Ridgefield Park are owned
and operated by their respective municipality. BCUA owns and operates three CSO Control Facilities within
the Village of Ridgefield Park. These CSO facilities are permitted under Individual New Jersey Pollutant
Discharge Elimination Permits (NJPDES) provided to the BCUA and each combined sewer municipality with
an effective date of July 1, 2015 as follows:

Bergen County Utilities Authority (BCUA) — NJPDES Permit No. 0020028
Borough of Fort Lee — NJPDES Permit No. 0034517

City of Hackensack — NJPDES Permit No. 0108766

Village of Ridgefield Park — NJPDES Permit No. 0109118

These permits require that the permittees prepare and submit a System Characterization Work Plan/Report
and ultimately a regional CSO Long Term Control Plan for all hydraulically connected municipalities to
BCUA. The information collected will be used to evaluate all CSO control alternatives as per Part IV —
CSM, G.4 of the NJPDES permit.

The BCUA'’s Trunk Sewer System is depicted in Figure 1 with the three tributary combined sewer
municipalities highlighted in blue located at the downstream end of the system. The combined sewer
municipalities are serviced by either the Overpeck Valley Trunk Sewer/Overpeck Valley Relief Sewer (Fort
Lee Borough and the Village of Ridgefield Park) or the BCUA Main Trunk Sewer constructed as the District
Sewer System Stage 2 (Hackensack), which services municipalities along the Hackensack River and
extends from the Little Ferry WPCF north toward New York State. Accordingly, the BCUA has studied its
trunk sewer system to characterize the wet weather components of its transport and treatment facilities.
This study in conjunction with characterization studies performed with the other members of the BCUA
Group will be used to characterize and evaluate the maximization of wet weather flows along with other
LTCP alternatives required under CSM Part IV.G.4 to the BCUA WCPF as part of the regional CSO LTCP.

1.1 Receiving Water Quality

The NJDEP has established water quality standards for each of the receiving waters within the State of
New Jersey based on whether they are freshwater or saline waters. The standards are based on both
bacterial and physical/chemical standards such as levels of dissolved oxygen, turbidity, nutrients, pH, etc.
Discharges from combined sewer overflows contribute pathogens, and thus the parameter of interest for
CSOs is the bacterial standards. Bacterial standards are typically set with monthly mean and single sample
maximums set at levels to protect the primary or intended use. The following outlines the bacterial
standards and protected uses for each water quality classification:

Class Description Bacterial Monthly Single Protected Uses
Standards Mean Sample Max

SC Saline Ocean Entero 35 104 Primary Contact, Shellfishing

SE1 Saline Estuary Entero 35 104 Primary Contact

SE2 Saline Estuary Fecal 770 NA Secondary Contact

SE3 Saline Estuary Fecal 1500 NA Secondary Contact

FW2 Fresh Water E. coli 126 235 Primary Contact and Public

Water Supply
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The BCUA District is located primarily in the Hackensack River watershed, but also services municipalities
in Bergen County along the Hudson River. The Hackensack River Watershed covers an area of
approximately 200 square miles in northeastern New Jersey and southern New York. The drainage basin
extends from Newark Bay at the southern end into New York State at its northern end. Existing water
quality classifications for the Hackensack River are as follows:

o NJ/NY State Line to Oradell FW2-NT (C1)
e Oradell to Confluence with Overpeck Creek SE-1
e Overpeck Creek to Route 1-9 Bridge SE-2
e Route 1-9 Bridge to Newark Bay SE-3

As previously noted the BCUA does not own nor operate any combined sewer systems or CSO overflow
pipes, which are owned and operated by the individual municipalities. The two combined sewer
municipalities (Hackensack and Ridgefield Park) that discharge into the Hackensack River either directly or
indirectly are in the estuary portions of the river and thus are not impacting freshwater segments of the river.
The Hackensack River immediately adjacent to the City of Hackensack and the Village of Ridgefield Park is
classified as SE-1. Accordingly, the two CSO outfalls in the City of Hackensack and four (4) of the CSO
outfalls for the Village of Ridgefield Park discharge into SE-1 Waters.

Two CSO Outfalls located on the south side of the Village of Ridgefield Park are tributary to Overpeck
Creek, which has a water quality classification of SE-2 in the section of the creek impacted by CSO
discharges. There are tide gates on Overpeck Creek under the Turnpike that prevents saline waters from
intruding into the freshwater segment upstream. The water quality classification in the freshwater section is
FW2-NT (Non-Trout), however the existence of the tide gates indicates that the CSO outfalls in Ridgefield
Park along Overpeck Creek are not impacting the freshwater segment of Overpeck Creek. The third
combined sewer community within the BCUA Service District is the Borough of Fort Lee. Fort Lee is within
the Hudson River drainage basin and their CSO overflow pipes discharge to the Hudson River. The
Hudson River in the region of Fort Lee has a water quality classification of SE-1.

Compliance Baseline Monitoring (CBM) of the
receiving waters associated with combined sewer
municipalities/authorities in the NY/NJ Region was
undertaken jointly by numerous permittees through
the NJ CSO Group, including the Borough of Fort
Lee, the City of Hackensack, and the Village of
Ridgefield Park. Overall monitoring of water quality
undertaken as part of that effort is reported on in a
separate report. Nevertheless, four of the
monitoring locations were in receiving water areas
immediately adjacent to the Borough of Fort Lee
(31), the City of Hackensack (B1), and the Village
of Ridgefield Park (B2 & B11). Sampling Sites B1
and B2 were on the Hackensack River, Site B11
was on Overpeck Creek, and Site 31 on the

L - Hudson River.
Figure 2 — Baseline Monitoring Sites
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The CMP was completed by CDM Smith and HDR Engineering in compliance with the Baseline Compliance
Monitoring Program Quality Assurance Project Plan (QAPP) prepared by PVSC on behalf of the members
of the NJ CSO Group. A total of twenty-three baseline and source sampling events were completed
between April 17, 2016 and April 28, 2018. Graphical representation of the water quality data obtained at
Sites B1, B2, B11, and 31 are illustrated in Figures 3 to 6.

The saline regions of the Hackensack River do appear on the 303(d) List of Water Quality Limited Waters
primarily for chemical and pesticide contamination including, but limited to: Dioxin, Heptachlor epoxide, PCB
in Fish Tissue, DDT and its metabolites in Fish Tissue, Mercury in Fish Tissue, Chlordane in Fish Tissue,
and Dieldrin issues extending the full length of the Estuary from its confluence with Newark Bay up to the
Oradell river gage. These contaminants impact the designated use of fish consumption for SE1, 2, and 3
classified waters. In addition, periodic low dissolve oxygen levels that impact aquatic life have been
detected primarily in the SE-3 designated region, and periodic high enterococcus levels in the SE1 region of
the river even in those regions not impacted by CSO discharges.

Overpeck Creek is also listed on the NJDEP 303(d) List of Water Quality Limited Waters for chemical and
pesticide contamination including Chlordane in Fish Tissue, DDT and its metabolites in Fish Tissue, Dioxin,
and PCB in Fish Tissue all of which impact the designated use of fish consumption for SE2 and FW2
waters. In addition, high levels of Escherichia coli (E-coli) were also detected in the FW-2 section of the
Creek, which impacts recreation within the region. It should be noted that there are no CSO discharge
outfalls within this segment of Overpeck Creek.

The Hudson River segment that borders New Jersey is also listed on the 303(d) lists. The SE-1 section of
the river, known as the Hudson River (upper) runs from the NY-NJ border to the confluence of the Hudson
and Harlem Rivers in New York. Impacts on this segment of the river are primarily related to fish
consumption due to organic chemical accumulation in fish tissue including Chlordane, DDT and its
metabolites, mercury, and PCB. In addition, dioxin, benzo(a)pyrene, dieldrin, and hexachlorobenzene in
the waterway also impacts fish consumption. These same issues extend into the Hudson River (lower)
segments, which has a SE-2 water quality classification.
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Figure 3 — Baseline Monitoring Data Site B-1
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Figure 4 — Baseline Monitoring Data Site B2
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Figure 5 — Baseline Monitoring Data — Site 11
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Figure 6 — Baseline Monitoring Data Site 31
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2 Project Description

Although the BCUA owns and operates the transport and treatment facilities within the District, it does not
own, nor operate any combined sewer systems or CSO outfall facilities. The combined sewer systems and
CSO Outfalls within the Borough of Fort Lee, City of Hackensack, and the Village of Ridgefield Park are
owned and operated by each municipality. The CSO discharges from these municipalities potentially
impact the lower Hackensack River, the tidal region of Overpeck Creek, and the Hudson River. In
accordance with discussions with the NJDEP, the BCUA, Fort Lee, Hackensack, and Ridgefield Park have
each undertaken their own System Characterization QAPPs/Studies of their combined sewer systems as
needed to characterize their systems as required under their NJPDES permit. Presently, BCUA, Fort Lee,
and Ridgefield Park all use the InfoWorks ICM collection system modeling software, while Hackensack
collection system model uses PCSWMM. All four of these models were, or will be integrated together using
InfoWorks ICM to create a single, comprehensive collection system model of the entire BCUA tributary
network. To support the development of this integrated collection system model, the BCUA installed ten
(10) temporary flow meters to characterize the flow as it progresses through the BCUA trunk sewer
conveyance system to the WCPF. The municipal collection system models for Fort Lee, Hackensack, and
Ridgefield Park as incorporated into the BCUA model were checked to verify that they generally match the
models results reported by the respective municipalities.

Mott MacDonald has worked with the other BCUA CSO Group consultants to establish common modeling
approach to facilitate the integration of the various models. The individual municipal models were
developed, calibrated, and verified by each municipal consultant has been provided to Mott MacDonald for
integration with the BCUA model. The Fort Lee and Ridgefield Park models were easily integrated into the
BCUA model since they were also built using InfoWorks ICM. Since the Hackensack model was developed
using PCSWMM it required conversion before integration into the BCUA Model. Mott MacDonald worked
with the consultant for Hackensack to assure an accurate model conversion. Thus, we are confident that
the integrated BCUA model will function properly so that an alternative analysis and the subsequent
selection of alternatives for the LTCP can be evaluated with the final model.

2.1 Project Goals

A hydraulic and hydrologic collection system model (model) is a mathematical representation of a physical
collection system developed with the goal of realistically mimicking the performance of that physical system.
By ensuring a good model match to the physical collection system under known conditions, the model can
be considered a reliable tool for understanding the system’s performance under arbitrary conditions (such
as the typical year conditions). Establishing the model as a reliable tool is critical since the model is the
primary tool for assessing current system performance as well as for the planning, evaluation, and
designing future system improvements. By developing a high-quality collection system model, the BCUA
and its tributary communities will be able to evaluate system improvements that will meet operational and
regulatory goals.

The BCUA Sewer System Characterization Report was undertaken to provide a framework for the collection
of adequate data for the calibration and verification of a regional computer model that can be used as a tool
in the development of a Regional CSO LTCP predicting:

e The performance of the existing BCUA trunk system under various system conditions versus the
volumes and peak flow contributions to that system from the tributary communities;

Mott MacDonald 11
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¢ Identification of any trunk sewer system locations, if any, that are susceptible to backwater impacts,
frequent surcharge, flooding, and/or general hydraulic overloading;

¢ Understanding how the operation and performance of the BCUA WPCFs affect flows being
conveyed through the BCUA Trunk Sewers.

o Ultimately to develop (as part of the regional LTCP) a plan for maximizing flows to the WCPF in
association with, knowledge of the capacity limitations of the existing flow transport and treatment
systems.

As with any model, the quality and comprehensively of the input data exerts a significant influence on the
reliability of the model to accurate portray current and potential conditions. The BCUA collection system
model is built on two primary datasets detailed below:

e Physical Collection System Inputs represented by pipes, manholes, pump stations, other flow
control elements, contributing drainage areas, etc.

e Environmental Inputs represented by rainfall data, flow meter data, debris and sediment data,
river/tide elevation data, pollutant data, groundwater/antecedent moisture conditions, etc.

Mott MacDonald 12
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3 Sewer System Characterization

As described in Section 1, the primary goal for developing the BCUA collection system model is to build a
reliable tool for characterizing the performance of the existing collection system and potential future
improvements developed as part of an LTCP. The primary extents of the BCUA model include the BCUA’s
interceptor system assets (Trunk Sewers and WPCF). However, accurately simulating the contributions
from the tributary communities (both combined and separate) will also be critical. Although point of
connection flow meters are used where municipalities contribute their flow to the BCUA interceptor, the
BCUA model must be able to estimate the flows that will be contributing from these communities under
arbitrary rainfall conditions. The BCUA services forty-seven individual municipalities within the County and
uses over 150 point of connection flow meters for billing. A review of average daily flows from the point of
connection meters range from less than ten thousand gallons to several million gallons of wastewater flow
per day. A review of average daily flows recorded during the period of analysis showed that forty-five (45)
point of connection flow meters accounted for roughly 85% of the total flow contribution to the BCUA.
Accordingly, it was determined that analysis of infiltration and inflow, and development of drainage basin
and flow distribution needed to improve the accuracy of the BCUA model, would be restricted to these
drainage basins and points of entry.

In addition to the simulation of wastewater flows from the forty-four separated sewered communities, a
more detailed modeling effort is required for the tributary communities with combined sewer systems (Fort
Lee, Hackensack, & Ridgefield Park). All three municipalities have developed and shared their calibrated
and verified collection system computer models with BCUA. These models have been incorporated fully into
the BCUA model and then reviewed and checked against the flows as predicted during their individual
calibration and/or verification to assure that the imported model was consistent with the original. In cases
where the community model has insufficient detail and accuracy within any drainage basin, a small section
of piping immediately upstream of the points of connection will be incorporated into the BCUA model to
more realistically depict the timing, volume, and distribution of flows added to BCUA’s Trunk Sewers.
Electronic input and output files of the InfoWorks model as well as the summary of parameters and results
are provided in subsequent sections. A hard copy of the model input and output files shall be made
available upon the Department’s request.

3.1 Service Area Land Use Data

The BCUA transports wastewater flows from combined sewer systems through its Trunk Sewers however,
the Authority does not own nor operate any of the collector sewers nor the CSO outfalls. These are owned
and operated by the individual municipality (Fort Lee, Hackensack, and Ridgefield Park).

3141 Borough of Fort Lee

The wastewater flows from the Borough of Fort Lee are primarily residential and are pumping into a branch
truck sewer at two locations and then to the Overpeck Trunk that transports wastewater to the WCPF
located in Little Ferry. The BCUA Trunk Sewers servicing the Borough of Fort Lee are illustrated in Figure
7. Additional information on the combined sewer systems within the Borough of Fort Lee can be found in
the Borough of Fort Lee Sewer System Characterization Report as submitted to NJDEP.

Mott MacDonald 13
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Figure 7 — Trunk / Intercepting Sewers Servicing Fort Lee

31.2 City of Hackensack

Wastewater flows from the City of Hackensack are primarily residential and flow by gravity to the BCUA
Main (Hackensack Valley) Trunk Sewer, which transport flows to the WPCF in Little Ferry. The BCUA
Trunk Sewers servicing the City of Hackensack are illustrated in Figure 8. Additional information on the
combined sewer systems within the City of Hackensack can be found in the City of Hackensack Sewer
System Characterization Report as submitted to the NJDEP.
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313 Village of Ridgefield Park

Wastewater flows from the Village of Ridgefield Park are primarily residential and are flow by gravity to a
branch trunk sewer and then the BCUA Overpeck Trunk/Relief Sewer, which transport flows to the WPCF in
Little Ferry. The BCUA Trunk Sewers servicing the Village of Ridgefield Park are illustrated in Figure 9.
Additional information on the combined sewer systems within the City of Hackensack can be found in the
Village of Ridgefield Park Sewer System Characterization Report as submitted to the NJDEP.

It should be noted that while the BCUA does not own nor operate any CSO Outfalls it does own and
operate three of the CSO Control Facilities within the Village of Ridgefield Park as illustrated below. These
are Regulators R-1, R-2, and R-5.

&

[overpeck Valley Relief Trunk Sewer|

‘%..""--.‘

|Ridgefield Park Intercepting Sewer|

BCUA WATER POLLUTION
CONTROL PLANT

Figure 9 — Trunk / Intercepting Sewers Servicing the Village of Ridgefield Park
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3.2 Monitoring of Background Conditions

Since the BCUA neither owns nor operates any combined sewer overflow discharge pipes, monitoring of
water quality parameters was not undertaken by BCUA for this report. Monitoring of water quality
parameters is the responsibility of individual municipalities with combined sewer systems and any water
quality monitoring undertaken is included in their individual reports.

3.21 Previous Dry Weather Monitoring

The BCUA does not have any flow meters to measure wastewater flows in their truck sewers, but does own
and maintain over 150 flow meters used for billing tributary flows just as they enter the trunk sewer. These
meters are calibrated by BCUA field crews quarterly and thus provide accurate and long-term data on
wastewater flows from each of the tributary drainage basin. Long-term flow measurements from these
meters were used to develop diurnal dry weather flow curves for each basin analyzed.

3.2.2 Previous Wet Weather Monitoring

Long-term flow measurements from the BCUA billing meters were used to establish the influence of wet
weather on the individual drainage basin related to the rainfall volumes and intensities that occurred during
the monitoring period as related to individual stormwater return periods.

3.23 Need for Additional Data

As noted above there are no permanent meters located on the BCUA Trunk System that could be used to
calibrate and verify the InfoWorks ICM model Accordingly, temporary flow meters were establish and used
in conjunction with permanent meters used for billing to provide detailed information on the flow
characteristics within the Trunk Sewer System. The follow sections provide more precise information on
where temporary meters were installed and maintained.

3.24 Flow Monitoring Data Collection and Usage

Another data input used both for developing model inputs and evaluating model performance, is the flow
monitoring data. Directly measuring flows within the collection system under a variety of conditions
provides the basis for performing model calibration/validation. This flow monitoring data is also used to
define certain model inputs, such the diurnal patterns during dry weather flow. The BCUA does not
maintain any flow meters directly on its Trunk Sewer System. Accordingly, ten (10) temporary flow meters
were installed along the BCUA trunk sewer system during 2017. BCUA does maintains over 150
permanent flow meters that directly measure flow contributions to the BCUA trunk sewer system from their
member municipalities. Both permanent and temporary flow metering were used for model development.

Flow Assessment Services were retained as a sub-consultant by Mott MacDonald and was responsible for
the installation, operation, maintenance, and extraction of flow information from temporary meters. The
best flow monitoring data is collected in conditions with uniform non-turbulent flow. All proposed meter
locations were field investigated to try and eliminate locations with adverse hydraulic conditions. After
potential locations were vetted, all flow meters were tested for velocity and level accuracy prior to
installation and were calibrated in place after installation. Each site was typically field visited monthly or, as
needed if the recorded data indicated a potential problem. These field visits consisted of a visual inspection
of all meter and sensor components, a review of previous period data to search for anomalies in the meter
performance, and physical calibration of flow level.

Mott MacDonald 17
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Data from the meters were wirelessly transmitted back to a central server on a four-hour basis. Preliminary
and final QA/QC of the data included checking the validity of each data point, flow balancing, and
comparison of observed flow to expected flow (pipe rating curve). Metering data was periodically posted to
a secure password protected website that allowed project personnel access to the flow and other data as
needed.

Flow monitoring was conducted using an area-velocity flow meter. For velocity measurement, these meters
use a continuous wave Doppler ultrasonic beam that provides an average of the entire flow profile. Levels
were measured using a pressure sensor which converts the pressure measured at the sensor into a depth
of the water column over the sensor. The pressure level sensor has the added advantage of measuring
surcharge levels, and will operate accurately even if debris is present. All monitoring locations also had a
supplementary ultrasonic down-looking sensor to provide redundant level information. The sensor
measurements for the velocity and depth are converted into a flow rate considering the pipe diameter where
the flow meter is installed.

The System Characterization Monitoring Program, as proposed in the BCUA Monitoring and Modeling
Quality Assurance Program Plan (QAPP), and subsequently approved by the NJDEP consisted of a
minimum four (4) month flow and rainfall monitoring effort. The study design was based on a combination
of knowledge of the BCUA Interceptor Sewer Systems and professional judgment. The study was designed
to provide an accurate characterization of the existing dry and wet weather flows into the BCUA Interceptor
Sewer, including RDII flows from separately sewered areas. The monitoring sites were selected to capture
hydraulically important locations that would provide significant insight into the hydraulic performance of the
BCUA’s interceptor system. The original monitoring site are illustrated in Figure 10.

There are four main interceptor sewers transporting flow to the BCUA WCPF: the Overpeck Valley Trunk
Sewer; the Overpeck Valley Relief Sewer; the BCUA Main Trunk Sewer (District Sewer System Stage 2);
and the Southern Interceptor servicing the municipalities of Lyndhurst, Rutherford, East Rutherford,
Carlstadt, Moonachie, Woodridge, and Hasbrouck Heights. The Overpeck Trunk and Relief Sewers
located east of the WPCF have six junction chambers where flows from the two sewers intersect.
Accordingly, hydraulic grades and flows within these two sewers were monitored at the last junction
chamber to verify model hydraulics. The manholes used for monitoring were established following a field
check to verify that the metering sites were accessible and that the hydraulics are favorable for collecting
high quality flow monitoring data. Several proposed metering locations had to be moved due to hydraulics
or lack of access. The final monitoring and modeling manholes used are illustrated in Figure 11.

The following outlines the relative locations of metering site utilized during the monitoring period and some
general information as to why the metering location was moved from the proposed location:

1. Flow metering was conducted on the lower end of the Overpeck Valley Trunk Sewer just
downstream of the last junction chamber before the WPCF (Meter 1). The meter location was
moved upstream from the proposed location due to hydraulics and access issues. This meter
reported negative flows during all dry weather periods (flow towards Junction Chamber 1) and only
reversed flows towards the WPCF during significant wet weather events. It is suspected that the
sewer has a negative slope for at one downstream reach causing dry weather flows being directed
towards the chamber and into the 72" relief sewer. A 36-inch connection is located at the first
manhole downstream of Junction Chamber 1.
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2. Flow metering was conducted on the lower end of the Overpeck Valley Relief Sewer just
downstream of the last junction chamber before the WPCF (Meter 2);

3. Flow metering was conducted on the upper end of the Overpeck Valley Trunk Sewer in Englewood
as an upper boundary condition to the model (Meter 3);

4. Flow metering was conducted on the upper end of the Overpeck Valley Relief Sewer in Englewood
as an upper boundary condition to the model (Meter 4);

5. Flow metering was conducted on the lower end of the Main Interceptor Sewer relatively near the
WPCF (Meter 5). The meter was originally intended to be installed closer to the WPCF, however
access issues resulted in the meter being moved further upstream;

6. Flow metering was conducted on the upper end of the Main Interceptor Sewer in New Milford as an
upper boundary condition to the model (Meter 6). The proposed meter location was at the
boundary of Hackensack, however access and hydraulic issue necessitated moving the monitoring
location into New Milford;

7. Flow metering was conducted on the lower end of the Paramus, Maywood, River Edge Branch
Trunk Sewer just upstream of the Main Interceptor Sewer in Hackensack as another upper
boundary condition to the model (Meter 7).

8. Flow metering was conducted on the Southern Interceptor Sewer near the WPCF (Meter 8).

9. Water surface elevations were monitored in the Overpeck Creek Trunk Sewer in Leonia (Meter 9).
The metering location was moved one manhole upstream due to access issues.

10. Water surface elevations were monitored in the Overpeck Creek Relief Sewer in Leonia (Meter 10).

In addition to the temporary monitoring as described above as noted above, the BCUA maintains
permanent meters on all wastewater discharges into the BCUA Trunk Sewer System. These meters are
maintained for billing purposes, but were used as input in the development of the BCUA model. Long term
data from the forty-five largest permanent meters were used with SSOAP Toolbox to evaluate and simulate
RDII (Rainfall Induced Infiltration and Inflow) for assessments of flows for long term model simulations. The
forty-five metering locations represent 85% of the total flow into BCUA. The forty-five meters used directly in
the calibration/verification of the model are detailed in Table 3-1 ranked by average daily flow. Overall the
forty-five meters range in average daily flow from approximately a low of 0.40mgd/day to about 4.0
mgd/day.
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Table 3-1 — BCUA Billing Meters Used for Calibration/Verification

METER ID
ID
Mo047
M024
MO070
M109
M135
M116
M128
M261
MO040
MO012
Mo021
MO017
M103
M129
M022
MO035
M190
M240
MO005
M119
MoO016
MO028
M270
M131
M104
M252
M136
MO011
M350
M125
M416
M230
M130
M301-M302X
MoO61
MO010
M321
MO006
M120
M123
M153
M157
M260
M020
M310

MUNI ID
1D
Englewood
Fort Lee
Edgewater PS Effluent
Hackensack
Paramus
Maywood
Bergenfield
Joint Meeting PS
Cresskill
Teaneck
Fort Lee
Ridgefield Park
Hackensack
Dumont
Fairview
Tenafly
PSEG
Rutherford
Palisades Park
Teaneck
Teaneck
Englewood Cliffs
Hasbrouck Heights
Oradell
Bogota
Carlstadt
Emerson
Englewood
Washington Township
River Edge
Closter
Woodridge
Dumont
River Vale 0OS
Cliffside Park
Leonia
Woodcliff Lake OLD
Palisades Park
Teaneck
New Milford
Westwood
New Milford
East Rutherford SA
Cliffside Park
Hillsdale

AVERAGE FLOW
[MGD]
3.990
3.849
3.654
3.597
3.491
3.033
2.932
2.634
2.350
2:273
1.964
1.839
1.724
1.662
1.633
1.517
1.419
1.412
1.397
1.377
1.098
0.998
0.993
0.983
0.872
0.819
0.773
0.721
0.719
0.685
0.668
0.635
0.602
0.489
0.485
0.459
0.428
0.428
0.421
0.418
0.412
0.412
0.407
0.402
0.399

Subtotal
(MGD)
3.990
7.839
11.493
15.090
18.581
21.614
24.546
27.180
29.530
31.803
33.767
35.606
37.330
38.992
40.625
42.142
43.561
44,973
46.370
47.747
48.845
49.843
50.836
51.819
52.691
53.510
54.283
55.004
55.723
56.408
57.076
57.711
58.313
58.802
59.287
59.746
60.174
60.602
61.023
61.441
61.853
62.265
62.672
63.074
63.473

Percentage off
Total Flow
5.3%
10.5%
15.4%
20.2%
24.9%
28.9%
32.9%
36.4%
39.5%
42.6%
45.2%
47.7%
50.0%
52.2%
54.4%
56.4%
58.3%
60.2%
62.1%
63.9%
65.4%
66.7%
68.1%
69.4%
70.5%
71.6%
72.7%
73.6%
74.6%
75.5%
76.4%
77.3%
78.1%
78.7%
79.4%
80.0%
80.6%
81.1%
81.7%
82.3%
82.8%
83.4%
83.9%
84.4%
85.0%
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4 Trunk/Combined Sewer System Characteristics

The BCUA owns and operates individual, but connected Trunk Sewers and Branch Intercepting Sewers that
were constructed over the years to extend wastewater service to different areas of Bergen County. The
three municipalities with combined sewer systems are all located at the southern end of the District and
were among the first municipalities serviced by the BCUA. The combined sewer municipalities are serviced
by either the Overpeck Valley Trunk Sewer (Borough of Fort Lee and the Village of Ridgefield Park) or the
BCUA Main Trunk Sewer, constructed as the District Sewer System Stage 2 (Hackensack), which services
municipalities along the Hackensack River and extends from the BCUA WPCEF in Little Ferry north toward
New York State. A map illustrating the separate and combined sewer municipalities serviced by the BCUA
Service District Sewer System was previously provided as Figure 1.

4.1 Sewer System Updates or Modifications

The BCUA Overpeck Valley Trunk Sewer (OVTS) was constructed in the 1940’s and put into operation in
1951. The OVTS is constructed of Reinforced Concrete Pipe (RCP and ranges in size from 60-inch
diameter pipe at the WPCF to 27-inch diameter pipe at its upstream extent in Tenafly. The OCTS was
experiencing capacity issues during extreme wet weather events in some part due to the hydraulic grades
in the wet well. Hydraulic calculations conducted in 1999 indicated that the operating level in the wet well
was creating a backwater condition on the initial 4,500 linear feet of the trunk. Subsequently, the BCUA
undertook the design and construction of a parallel Overpeck Trunk Relief Sewer to eliminate capacity
issues in the region. The Overpeck Trunk Relief Sewer was completed and put into operation in 2011.

Overpeck Trunk and Relief Sewers Interconnections

The existing Overpeck Valley Trunk Sewer (Trunk Sewer) consists of 42", 48" and 60" reinforced concrete
sewer pipe and extends from Englewood to the wastewater treatment plant in Little Ferry. Sewage flow is
added to the relief sewer along the route at approximately fifteen (15) locations. The Overpeck Valley
Relief Sewer (Relief Sewer) was constructed parallel to the existing OVTS sewer and is interconnected with
the existing system. Flow Schematic Drawings FS-1 and FS-2 were developed as part of the design
drawings to show the system in schematic form. All sewer connections to the system continue to be
connected to the existing Trunk Sewer, exception for Fort Lee sewer connections at Van Nostrand Avenue
and Rockwood Place. These sewers were connected directly to the new Relief Sewer. The Trunk and
Relief Sewers are interconnected along the route by six (6) Junction Chambers and two (2)
Interconnections. Junction Chambers were designed to combine the flow in the Trunk and Relief sewers
and to redistribute the flow downstream between the new and old sewers. The Junction Chambers are
located where the Relief Sewer must cross the existing Trunk Sewer. Interconnections No. 1 and No. 2 are
designed to allow flow from the existing Trunk Sewer to flow into the new Relief Sewer in order relieve a
high flow condition in the Trunk.

The total wastewater flows are shared by both sewers and both systems will operate together. The system
is designed to automatically provide hydraulic relief to the Trunk Sewer by allowing the flow to split between
the existing and new systems at each Junction Chamber and to allow the excess flow in the Trunk Sewer
system to be relieved at Interconnections No. 1 and No. 2. In addition, each Junction Chamber includes
stop log guides and removable precast concrete planks to allow the various reaches of sewer to be isolated
for routine maintenance or emergency repairs. The Flow Schematic Drawings FS-1 and FS-2 from the
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Design Drawings are illustrated in sections together with a general description of the overall system as
follows:

Section 1 - Connection at West Forest Avenue to Junction Chamber No. 6

The existing 42" Trunk Sewer is paralleled by a new 42" Relief Sewer in this area. A doghouse Manhole
MH-65 was constructed over the existing 42” Trunk at the intersection of West Forest Avenue and South
Van Brunt Street to interconnect the existing and new parallel sewer. (See Figure 12)

42°@ 0.05%
* - . . . . -
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@ VAN NOSTRAND |
250400
] ] | 42" G 427, 48" | 30" |
14.6 '
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4 36"
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24"
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Figure 12 - Sheet F2 Section 1
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Section 2 - Junction Chamber No. 6 to Junction Chamber No. 5

Junction Chamber No. 6 is located in South Dean Street in Englewood and serves to interconnect the flow
from the existing and new 42" sewers. In addition, the existing 24" sewer form Fort Lee now connects
directly to the chamber. This 24" sewer carries heavy flows during wet weather which previously caused
backups in the existing 42" trunk sewer. A new 66" relief sewer will parallel the existing 42" and 48" sewers
from Junction Chamber No. 6 to No. 5 and has greatly increase the hydraulic capacity. (See Figure 13.)
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Figure 13 - Sheet F2 Section 2

Section 3 - Junction Chamber No. 5 to Interconnection No. 2

Junction Chamber No. 5 is located just downstream of the large BCUA Meter Chamber that serves Teaneck
and Englewood. The Chamber interconnects the existing 60" Trunk Sewer with the new 66" Relief Sewer.

In addition, the chamber allows the new relief sewer to cross from the east side of the trunk sewer system
to the west side which was necessary for construction. The chamber also relieves the hydraulic overloading
of the existing Trunk Sewer system by splitting the incoming flow between trunk and new relief sewer
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systems. A new 66" Relief Sewer parallels the existing Trunk Sewer from Junction Chamber No. 5 to
Interconnection No. 2 and greatly increase the hydraulic capacity of the system. (See Figure 14)
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Figure 14 - Sheet F2 Section 3

Section 4 - Interconnection No. 2 to Junction Chamber No. 4

Interconnection No. 2 is located within the Bergen County Equestrian Center. The interconnection includes
a doghouse manhole constructed over the existing 60" Trunk Sewer and a new manhole constructed as
part of the new Relief Sewer. A new 42" sewer interconnects these two manholes which are separated by
the existing United Water Company 20-foot wide easement and 48-inch diameter water main. The 42"
sewer directly interconnect the existing 60” Trunk to the new 72” Relief Sewer. Interconnection No. 2 allows
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any excess flow from the existing 60" Trunk Sewer to enter the new 72" Relief Sewer through the
interconnection pipe. This interconnection allows the overall system to act hydraulically as a single system
with a greatly increased flow capacity. A 72" Relief Sewer parallels the existing 60" Trunk Sewer from
Interconnection No. 2 to Junction Chamber No. 4. (See Figure 15)
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Figure 15 - F1 Section 4

Section 5 - Junction Chamber No. 4 to Interconnection No. 1

Junction Chamber No. 4 is located in Bergen County Overpeck Preserve area just north of the Shop Rite in
Palisades Park. The chamber includes Chamber 4A which will be constructed over the existing 60" OVTS
sewer and Chamber 4B which was constructed as part of the new OVRS sewer. A new 60” sewer will
interconnect Chambers 4A and 4B, which are separated by the existing United Water Company 20-foot
wide easement and the 48-inch diameter water main. Junction Chamber 4 allows excess flow from the
existing 60” OVTS sewer to enter the new 72" OVRS sewer through the interconnection pipe. This
interconnection allows the overall system to act hydraulically as a single system with a greatly increased
flow capacity. A new 72" OVRS sewer parallels the existing 60" OVTS sewer from Junction Chamber No. 4
Interconnection No.1. (See Figure 16)
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Figure 16 - Sheet F1 Section 5

Section 6 - Interconnection No. 1 to Junction Chamber No. 3

Interconnection No. 1 is located just south of the Palisades Park Sports Facility. The Interconnection
consists of Manhole MH-16B, which was constructed directly over the existing 60" OVTS sewer, and
Manhole MH — 16A, which was constructed as part of the new OVRS sewer. A new 48" sewer
interconnects Manholes 16A and 16B and directly interconnects the existing 60" OVTS sewer with the new
72" OVRS sewer. The interconnection relieves any excess flow from the existing OVTS system and transfer
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it to the new sewer. A new 72" OVRS sewer parallels the existing 60" OVTS sewer from Interconnection
No. 2 to Junction Chamber No.3. (See Figure 17)
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Figure 17 - F1 Section 6
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Section 7 - Junction Chamber No. 3 to Junction Chamber No. 2

Junction Chamber No. 3 is located just south of Route 46. The chamber directly interconnects the existing
60" OVTS sewer with the new 72" OVRS sewer. In addition, the chamber allows the new OVRS sewer to

cross from the west side of the existing OVTS system to the east side, which was necessary for

construction purposes. The chamber relieves the hydraulic overloading of the existing OVTS system by
splitting the incoming flow between the existing and new systems. A new 72" OVRS sewer parallels the

existing 60" OVTS sewer from Junction Chamber No. 3 to No. 2. (See Figure 18)
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Section 8 - Junction Chamber No. 2 to the Existing Junction Chamber at the BCUA Wastewater
Treatment Plant

Junction Chamber No. 2 is located near the entrance driveway of the Ridgefield Industrial Park at
Edgewater Avenue in Ridgefield. The chamber directly connects the existing 60" OVTS sewer with the new
72" OVRS sewer. In addition, the chamber allows the new OVRS sewer to cross from the east side of the
existing OVTS system to the west side, which was necessary for construction. The chamber relieves the
hydraulic overloading of the existing OVTS system by splitting the incoming flow between the existing and
new system. A new 72" OVRS sewer parallels the existing 60" OVTS sewer from Junction Chamber No. 2
to Junction Chamber No. 1 and to the existing Junction Chamber at the BCUA Wastewater Treatment
Plant. At the wastewater treatment plant, the new OVRS sewer connects to the existing Junction Chamber
and flow by gravity to Screen Chambers No. 1 and No. 2 prior to being pumped to the plant. (See Figure
19)
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Figure 19 - F1 Section 8

The anticipated capacity of the combined Overpeck Creek Trunk and Relief Sewers was developed by the
McGuire Group in a report to the BCUA. The information for Table 4-1 is taken from the design report for
the Overpeck Creek Relief Sewer and shows the estimated peak flows at each Junction Chamber and
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Interconnection along with the available capacities of both the older OVTS system and the new OVRS
system. (The available capacity of the existing OVTS system is the full flow capacity minus the flow
contributions along each stretch of sewer.) The Adjusted Peak Flow Capacity of the OVRS System have
been adjusted for Time of Concentration based on previous hydraulic studies undertaken by the BCUA.

Table 4-1 — Overpeck Creek Adjusted Peak Flow Capacity

Design Flows vs. Sewer Capacity
Adjusted Peak
Flow Capacity of
Full Flow Capacity of Overpeck Relief
Overpeck Trunk Sewer System
Sewer Only (both sewers)
Location (MGD) (MGD)
Connection @ W. Forest Ave. 14.6 26.5
1 | Junction Chamber No. 9 12.5 47
2 | Junction Chamber No. 8 23.2 60.1
3 | Junction Chamber No. 7 28.9 63.6
4 | Junction Chamber No. 6 28.1 63.8
5 | Junction Chamber No. 5 29.3 64.8
6 | Junction Chamber No. 4 17.8 66.7
7 | Junction Chamber No. 3 29.8 79
8 | Junction Chamber No. 2 44 87.5

4.2 CSO Regulators and Control Facilities

In addition to the trunk and interceptor Sewers that are used to transfer the wastewater to the sewage
treatment plant, flow control structures or
regulators were constructed in the Village
of Ridgefield Park as part of the
Ridgefield Park Branch Truck Intercepting
Sewer to divert all dry weather and a
portion of the wet weather wastewater
flows from the Village’s combined sewer
system into the BCUA interceptor sewer.
The flow control structures also have the
function of preventing surcharging of the
interceptor or trunk sewer by restricting or
closing the regulator gate to the
interceptor and diverting flow to an outfall
during periods of rainfall. Three (3) CSO
Control Facilities located in Ridgefield
Park are owned and operated by the
BCUA. These are illustrated in Figure 20 gciua WATER POLLUTION
and are labeled as R-1, R-2, and R5 CONTROL PLANT
respectively.

|Ridgeﬁeld Park Intercepting Sa-war|

Under dry weather conditions wastewater
enters a diversion chamber and is
diverted through an orifice into the

Figure 20 — BCUA CSO Regulator Chambers
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regulator chamber and then to the BCUA interceptor. When the wastewater flow depth in the downstream
interceptor sewer rises, it causes the float mechanism in the regulator chamber to close the regulator gate.
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ORIFICE
PLATE

‘1 ~WEIR

A

|

A

t FLOAT -f/

| T

e ~— INCOMING LINE

FROM COLLECTION
PLAN VIEW

SYSTEMS

Figure 21 - CSO Regulator Plan View

BROWN & BROWN —

FLOAT & REGULATOR
CHAMBER

The higher the flow level in the interceptor, the
more the gate closes, thereby restricting the
amount of wastewater entering the interceptor.
When the flow into the chamber from the
combined sewer system exceeds the capacity of
the regulator, the flow level in the chamber
increases until it is high enough to flow over the
weir as a Combined Sewer Overflow (CSO). From
there CSO discharges are directed to the receiving
waters by the discharge pipe. The regulator gate
for Regulator 5 operates in a similar manner. The
only difference is that the diversion chamber,
which includes a side overflow weir is located
approximately 50 feet upstream of the regulator
chamber. A general schematic of the BCUA
Combined Sewer Overflow Control Facility for
Regulators 1 and 2 is illustrated in Figures 21 and
22.

CSO Control Facilities within the Borough of Fort
Lee, which has several municipal pumping
stations, which takes all wastewater within the
municipality and pumps it into the BCUA Fort Lee
Interceptor Sewer, and Hackensack City were not
constructed as part of the BCUA Interceptor
System are therefore owned and operated by the
individual municipality.
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Figure 22 - CSO Regulator Section View
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4.3 Recent Reports and Plans

There have been no recent reports or plans developed for the BCUA transport system outside of the
Overpeck Relief Sewer that was finished in 2011.

4.4 Rainfall Monitoring Study

441 Rainfall Data Collection and Usage

Rainfall drives the both the runoff response in combined sewer areas and the rainfall dependent inflow and
infiltration (RDII) response in separately sewer areas. Since these wet weather flows are critical to the
performance of the collection system, having accurate rainfall data is critical to calibrating and validating the
model’s wet weather response. The integrated BCUA model uses two different rain gages to provide
rainfall inputs to different portions of the model. The Borough of Fort Lee and the City of Hackensack
models used the rain gage at Teterboro Airport as the rainfall source for their individual model
calibrations/validation. Another rain gage installed on the roof of Village Hall in Ridgefield Park was used
for the Ridgefield Park area and the remainder of the BCUA tributary network

A Rainfall Monitoring Study Report was prepared in September 2006 for the Village of Ridgefield Park as
part of the previous NJPDES Permit to develop a statistical analysis of area rainfall. The analyses were
conducted to address two objectives. The first was to develop a basis for determining the return period
frequency of specific storm events that occur and the second was to determine similarities or differences
between rainfall in the Ridgefield Park area, and in the Newark Area, some 14 miles southwest of the
region.

In 2017 the Village of Ridgefield Park undertook additional
monitoring and modeling of segments of its combined
sewer system and re-established the rain gage to collection
local data during the flow monitoring period. The temporary
gaging station established during the monitoring program
was equipped with an ISCO Model 674-L tipping bucket
logging rain gage with an 8-inch diameter tipping bucket
and a Model 948 Data Transfer Unit. Rainfall intensities
were measured in 0.01-inch increments and logged at ten
(10) minute intervals. The unit was located on the roof of
the Ridgefield Park Municipal Building, which is open and
free from outside influences such as trees or areas
surrounded by tall buildings. The gaging station location is
illustrated in Figure 23 and had been previously (2003/4)
reviewed in the field and approved by a representative of
the NJDEP as part of the Village of Ridgefield Park
monitoring study.

The rain gage was maintained by Mott MacDonald and
used for the calibration and verification of the Ridgefield
Park computer model. In addition, flow monitoring was
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being conducted both in Ridgefield Park and within the BCUA Trunk Sewer simultaneously, accordingly the
Ridgefield Park gage was maintained during the BCUA monitoring period so that it could be used for the
calibration and verification of the BCUA InfoWorks ICM model.

A statistical analysis of long-term records of rainfall in the project area was performed in 2006 to address
two different objectives. One objective was to develop a characterization of the storm events that occur in
the study area. The analyses provided a basis for determining the return period frequency of specific storm
events that occur and which may be monitored during the initial CSO study program. The result of this
analysis is illustrated in Figure 24.
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Figure 24 - 2006 Rainfall Return Periods
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Rainfall represents an essential input to any collection system model as it hugely influences the wet
weather flow response of a combined sewer or separate sewer collection system. Rainfall data was
collected at the City Hall in Ridgefield Park throughout 2017. The rain gage was a tipping gage style rain
gage collecting data at a five-minute interval. Other potential rainfall sources were investigated and
considered but ultimately these different rainfall sources collected data at different time intervals or using
different collection methods and the decision was made not to try and intermix such disparate sources. The
Ridgefield Park rain gage was selected for use in the BCUA collection system model because it is current,
and because it is consistent with the rainfall data used for the development of the Ridgefield Park combined
sewer collection system model that is integrated into the BCUA collection system model. The temporary
rain gage was located on the municipal building roof located at 234 main Street.

Figure 25 - Ridgefield Park Municipal Building

In addition to the temporary gage established, there are two long-term rain gages outside the study area.
The NOAA gage at Newark Airport was used in the statistical evaluation of area rainfall, and during the
monitoring periods. The other NOAA gage at Teterboro Airport was used to evaluate the similarities or
differences between the temporary and permanent gages. While the type of gage, monitoring intervals, and
specific location for these sites are out of the direct control of this program, they do enhance our ability to
estimate spatial rain distribution and are the only source of long-term rainfall information for continuous
simulations during historically critical periods. Accordingly, the gage at Newark will be used to supplement,
as deemed necessary by experience, the temporary rain gage established under this program. All data
utilized and or adjusted will be documented and substantiated in the modeling report.

The rain gage network established for this project include one permanent and one temporary rain gage
stations as follows:

Teterboro Airport NOAA Station at New Milford (Teterboro Airport) (permanent)
Village of Ridgefield Park Temporary Rain Gage at Ridgefield Park Town Hall
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4.4.2 Precipitation Data Collection

The rainfall utilized in the overall BCUA model is a combination of the rainfall data used for the individual
models that constitute the systemwide model. When possible, the rainfall used for reporting is the same as
that used for model calibration. The Borough of Fort Lee and the City of Hackensack have developed
individual collection system models that both use rainfall collected at the Teterboro Airport. The Fort Lee
collection system model was recalibrated using this rainfall data. The Hackensack collection system model
was original calibrated using temporary rain gages, but the Teterboro rain gage is used for reporting
purposes due to its proximity to the City. The collection system model for the Village of Ridgefield Park
uses rainfall collected at a re-established rain gage located at City Hall. Although various rainfall options
were investigated, the Village of Ridgefield Park rain gage is the rainfall source applied to the remainder of
the municipalities tributary to BCUA'’s Little Ferry Treatment Plant.

443 Typical Year Analysis

Part of the Characterization of Precipitation is the development of an average or typical year. The specific
impact of precipitation upon the sewer system is a function of several variables and their interactions
including, but not limited to temperature, peak intensity, average intensity, duration, total volume, and
antecedent rainfall. Accordingly, while precipitation volume is typically used as a measure of average
rainfall it does not in and of itself provide a clear picture as to the impact of the precipitation on the sewer
system.

The typical year analysis of rainfall was undertaken by Greeley and Hansen and CSM Smith for the NJ
CSO Group to evaluate overall rainfall within the area. The typical year analysis was submitted as a
separate report by the NJ CSO Group to the NJDEP. The analysis chose 2004 as the typical precipitation
year for the permittees within northern New Jersey.
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5 Model Development

The BCUA does not own nor operate any CSO outfalls and thus under previous permits did not undertake
the development of a sewer system model. The requirement under the existing permit that all CSO LTCP
development be done cooperative under a regional basis required the development of a computer model to
evaluate the impact of the municipal LTCPs on the regional facilities. This section describes the
methodology used in the development of this computer model.

5.1 Modeling Framework

The BCUA collection system model was built and simulated using the InfoWorks ICM collection system
modeling software. InfoWorks ICM is a sophisticated, fully dynamic collection system model that can
characterize a broad spectrum of hydrologic and hydraulic conditions. It is fully capable of handling any of
the complex system influences such as backwater effects, flow reversal, surcharging and tidal influences.
The BCUA collection system model was built using a combination of independently built and calibrated
models for the combined sewer communities (Hackensack and Ridgefield Park) together with modeling to
represent the BCUA trunk sewers, plant infrastructure, and contributions to that infrastructure from the
separate sewer communities. The Fort Lee InfoWorks model was not available at the time of model
development and will be integrated into the model in the future. A subset of the permanent flow meters
maintained by BCUA for billing purposes, including two for Fort Lee, along with the temporary flow meters
described in Section 3 that were installed along the BCUA trunk system were used for model development
and calibration/validation.

The critical infrastructure included in the BCUA collection system model includes the BCUA trunk network
that conveys flows to the WWTP as described in Section 3. These pieces of infrastructure define the flow
capacity of the trunk system as well as any backflow conditions that may exist based on the existing
capacity of the WWTP.

The tributary sanitary sewer inputs from separate sewered municipalities were not developed in the
separate municipal combined sewer system models developed by Fort Lee, Hackensack, and Ridgefield
Park, however they are included in the BCUA model. Of the 150 billing flow meters maintained by BCUA,
the clear majority are measuring sanitary sewer inputs to the BCUA trunk network as flow enters the BCUA
Trunk Sewer System. As previously noted a review of the 150 billing flow meter data illustrated that 85% of
the total flow in the BCUA WPCF is measured by 45 individual meters. Accordingly, Mott MacDonald used
metered flow from these 45 meters and grouped the flow from the remaining 105 meters according to
general locations along the trunk sewer. The input from the 105 metering sites were modeled by including
a small portion of the pipe network from each drainage basin including the locations of these meters. The
permanent flow meters were then used with the temporary trunk flow meters to realistically simulate the
flows entering the BCUA trunk network.

Although InfoWorks ICM is the official collection system model software used for this project, the InfoWorks
model was exported into the PC-SWMM modeling software to take advantage of some autocalibration
features that are unique to PC-SWMM to facilitate model calibration and validation. After the auto-calibration
was completed, the updated calibration variables were brought back in InfoWorks ICM for inclusion in the
final model.
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5.2 Dry Weather Flows

The Environmental Protection Agency’s (EPA) Sanitary Sewer Overflow Analysis and Planning (SSOAP)
analysis tool was used to calculate the Dry Weather Flow (DWF) components from the flow meter data. The
SSOAP tool uses flow monitoring and rainfall data to characterize a collection system’s DWF and Wet
Weather Flow (WWF) responses. SSOAP identifies dry weather days based on defined rainfall criteria
which typical includes a defined time period with no measured rainfall before DWF conditions are assumed
to have started. In addition, a DWF day is only included if all 24-hours of that day are rainfall free. Once the
DWF days are selected, the measured DWF was separated into its BSF (Base Sanitary Flow) and GWI
(Ground Water Infiltration) components by applying the Stephens-Schutzbach equation (Determining Base
Infiltration in Sewers, ADS, 2008, available for download at http://www.adsenv.com/resources/white-
papers). Many empirical methods are available for dividing the DWF into its BSF and GWI components, but
the Stephens-Schutzbach method has been thoroughly tested and proven reliable. The equation is shown
below. Note that MDF = Minimum Daily DWF and ADF = Average Daily DWF.

DF)ADFOJ

GWI = 0.4 (MDF)/[1 - 0.6(m

SF (sanitary flow) represents wastewater conveyed from residential, commercial and industrial sources that
typically has a repeating diurnal pattern. The BSF in residential and some commercial sources is normally
population driven, while industrial sources often have unique patterns based upon what industrial processes
are being used and the hours of production. The BCUA tributary area is predominantly residential and
commercial, but does have some industrial areas as well. For the BCUA model, the BSF flows were
allocated on a population basis unless there was clear evidence of significant industrial flow contributions
from the measured flow meter data. The population for each individual subcatchment was computed via a
GIS analysis which intersected 2010 US Census block data with the subcatchment polygon boundary. The
2010 US Census data was used because it is the latest official population data available, although Census
population estimates are available. Dimensionless diurnal patterns were calculated to reflect how BSFs vary
throughout the day according to a stable and repeatable pattern. Separate patterns were developed for
weekdays and weekend days to reflect that weekdays and weekends typically have distinctly different
patterns. The weekday and weekend diurnal patterns were calculated based on the following procedure:

e Calculate the average weekday and weekend hourly DWFs from the days identified from the
SSOAP analysis.

e Estimate the GWI by applying the Stephens-Schutzbach equation.

e Subtract the hourly GWI from each hourly dry weather flow to determine the hourly BSF.

e Divide the hourly BSF by the daily average BSF to calculate the hourly BSF factors.

The two diurnal flow patterns as illustrated in Figure 26 were imported into InfoWorks ICM and applied to
the subcatchments, as appropriate. The model automatically selects the appropriate diurnal pattern to use
depending on the calendar day of the model simulation.

Dry weather GWI is typically a slowly varying continuous infiltration into both combined and sanitary sewer
pipes. This continuous infiltration typically occurs through defects in the pipes or manholes in the collection
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system. Higher levels of GWI generally correspond to times of year when groundwater levels are higher
(often late winter/early spring). The lowest GWI levels typically occur in late summer/early fall when
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Figure 26 - Weekday and Weekend Diurnal DWF Factors

groundwater levels are lowest. If GWI levels are quite stable throughout the year a single, fixed GWI is
applied to all time periods. However, if significantly varying GWI influence is observed in the flow meter
data, monthly varying GWI factors can be applied to better match the flow meter data. Because GWI enters
the sewer system primarily through public and private sewer system defects that are distributed throughout
the collection system, it is proportionally distributed in the model based on inch-miles of pipe. The logic is
that groundwater enters the collection system proportional to the pipe cross sectional area. The modeled
assumption is that greater pipe surface area will result in greater GWI entering the collection system

5.3 Wet Weather Flows and Water Quality Calibration

Sanitary sewers are designed to convey sewage flows downstream for treatment while limiting the entry of
wet weather flows into the collection system. These wet weather flows can be reduced but not eliminated
and are dependent on many different variables such as:

¢ Age and condition of the collection system
e Construction practices at the time of installation

e Prevalence of direct or indirect stormwater connections to the sanitary system
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e Operation and maintenance of the system
e Antecedent moisture conditions (the saturation level of the soil around the sewers)
e Groundwater elevation

Because these many influencing factors are difficult to quantify, a simplified modeling approach must be used.
The most industry standard approach and the one applied to the BCUA collection system model is the RTK
Method. The RTK method attempts to simplify the complex wet weather response by using three triangular
synthetic hydrographs that are summed together. These three hydrographs include:

e Fast Response (R1, T1, K1) — rapid inflow from direct, unknown storm connections

¢ Moderate Response (R2, T2, K2) — inflow or infiltration from property lateral connections and the
laterals themselves

¢ Slow Response (R3, T3, K3) — infiltration from cracks or other defects in public sewers or private
laterals
Each of these hydrographs is defined by the three variables below and as shown in Figure 27:

e “R”is the fraction of precipitation that enters the collection system, referred to as “% capture.”
e “T”is the time to peak of the hydrograph.
o “K”is the ratio of the hydrograph recession time to the time to peak

Because of the diversity of the influencing variables, the wet weather response into sanitary sewers can
vary markedly throughout the year. As a result, the model allows for the RTK variables to be changed
monthly so the model can better reflect the highly variable sewer response.
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Figure 27 - SRTC Interface within PCSWMM
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6 Model Calibration and Verification

Model calibration generally consists of changing the model variables of the sewer network and
subcatchments to achieve an acceptable agreement between model predicted and observed flows, depths,
and volumes from the flow meters. Historically this task has involved making manual adjustments to
individual variables, simulating the model, and evaluating whether the model to flow meter match improved
or not. This manual process can be tedious and very time-consuming to make the model match observed
results. Increasingly common in collection system model calibration is using an auto-calibrator, or a tool the
speeds up the calibration process by finding the best model-to-meter fit without the time investment of
manual calibration. InfoWorks ICM does not have a built-in auto-calibrator, so for the BCUA collection
system model, sub-models were “clipped” from the original InfoWorks ICM model to be imported into the
PC-SWMM software. The PCSWMM software includes an auto-calibration capability to aid model
calibration by allowing for rapid adjustment of the model variables to more closely match the observed
hydrographs over their full response.

The autocalibration capabilities within PCSWMM are referred to as Sensitivity-Based Radio Tuning
Calibration (SRTC). Not only does this tool allow for adjusting different variables to investigate their impact
on the overall model response, but it allows the user to define uncertainty bands for the variables to make
the results more physically realistic. The SRTC interface within PCSWMM is shown in Figure 28. Variables
that are more poorly known can have wide uncertainty band applied and more defined variables can have a
narrower band applied. This autocalibration tool was used to calibrate the wet weather RTK response from
the sanitary sewer communities that connect to the BCUA trunk system areas.
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Figure 28 - SRTC Interface with PCSWMM

The SRTC tool allows the user to manually move a “slider” for an individual variable to evaluate how changing
the value of that variable is estimated to impact the overall model response. In addition, the user can simply
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click a “best fit” button and PCSWMM will adjust the variable to best match the calibration objective (overall
response, priority on peak flow, priority on volume, etc.). In addition to greatly speeding the model calibration
effort, using the SRTC tool prevents the common model calibration issue of overfit.

Calibration overfit refers to a situation where the model has been so customized to produce good results for
specific calibration storms that the model’s general performance actually decreases. The reality of this
problem is why model validation is an important secondary step after model calibration is complete. Model
validation tests the model's performance against an independent data set not used for model calibration.
Essentially, model validation represents the model’s expected performance under any arbitrary conditions. A
model’s validation performance is the truest measure of its “generally expected” performance. The greater
the gap between a model’s calibration performance and its validation indicates a greater degree of model
overfit. If a model’s calibration and validation performance are very similar or indistinguishable, it indicates
that the model suffers from little to no overfit.

The issue of model overfit is largely overcome through the SRTC tool because it optimizes the overall match
between the flow meter data and the model results, by definition it is optimizing to multiple events. Because
the SRTC tool was applied for all calibration/validation storm events used for this project, the model’s
calibration and validation performance could be optimized without overfitting to any particular storm.

6.1 Calibration Criteria

The most common way to evaluate collection system model performance is through the application of
individual storm event numerical criteria. This approach isolates individual storm events with distinct start
and end times from a continuous model simulation and evaluates metrics such as peak flow, overall
volume, and peak depth against a numerical standard. The most widely used standard of this kind comes
from the Wastewater Planning Users Group (WaPUG) Code of Practice for the Hydraulic Modeling of
Sewer Systems. Table 6-1 summarizes the numerical calibration/validation criteria that are part of this
standard.

Table 6-1 — WaPUG Model Calibration/Validation Criteria

Category Dry weather flow Wet weather flow
Peak flow +10% +25% to -15%
Volume +10% +20% to -10%
Unsurcharged depth +4 inches 14 inches
Surcharged depth N/A +20 inches to -4 inches
Time of peaks Within 1 hour Similar

Additional non-numeric criteria include the following:

¢ Known flooding experienced during flow monitoring should be reasonably reproduced by the model.

e The location, frequency, and severity of historical flooding locations should be reasonably reproduced
by the model.

o The model should accurately reproduce the activation frequency and overall discharge volume of
known significant CSOs and SSOs.
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For dry and wet weather events, WaPUG recommends that a sufficient number of time periods within the
flow meter data are selected to reasonably calibrate and validate the results. A single continuous flow
record should be used where there is significant rainfall induced variation in inflow and infiltration. WaPUG
also recommends that for at least two-thirds of the rain events selected, the measured results should match
model results within WaPUG Standards for all flow meter sites with suitable data.

It should be noted that in addition to individual storm event calibration/validation statistics, an alternative
method of evaluating model performance does exist. Continuous calibration compares the entire time series
of the flow meter and model results rather than just using event statistics. In continuous calibration, a single
value is used to indicate the level of agreement between the flow meter and model results. The most
common metric utilized is the Nash-Sutcliffe model efficiency coefficient. This coefficient varies from 1
(perfect model and meter data fit) to -, with 0 meaning the model predictions are as accurate as the mean
of the measured data. Although Nash-Sutcliffe coefficient results are not included in this report, they were
reviewed during the calibration/validation process. For this report, conventional WaPUG criteria was used
because they remain the industry standard for model calibration/validation.

6.2 Dry Weather Calibrations

Dry weather flow was distributed to the model as described in Section 4.2. The BSF diurnal pattern was
assigned to all sub-catchments within a meter basin area with BSF flows allocated based on population
fraction. Similarly, GWI flows were allocated based on pipe inch-mile fraction within the metered basin.
Monthly varying GWI factors were assigned in metered basins where highly variable GWI responses were
identified. Comparisons between predicted and observed DWF were quantified in tabular form using the
criteria listed in Table 6-1 and visually through observed versus model predicted plots at each flow
monitoring location. The results of the DWF calibrations are included in Section 8.

Extended DWF periods were identified during both the Spring and Fall of the 2017 flow monitoring period to
use for DWF calibration. Comparing the model’'s DWF results to an extended dry weather period in the flow
monitoring period is a more robust comparison than simply comparing selected DWF days pulled from the
flow monitoring record. Two continuous DWF weeks were identified in April and September from the 2017
data. Each of these weeks consisted of at least a six-day continuous dry weather period that also include
different seasons. For these different periods, the DWF calibration statistics from Table 6-2 were calculated.
Table 6-2 provides an example of the calculation of these DWF statistics and is representative of the same
tables computed for each flow meter that are provided in Section 8.

The total volume over the entire DWF week was used for the volume comparison while each day’s peak
flows were averaged together for the peak flow comparison. Because the DWF weeks are selected from
different seasons throughout the year, they can reveal any seasonal GWI variations. Although BSF is
virtually always consistent regardless of season, the GWI can vary markedly season to season. This high
variability can make it difficult to provide a consistently good DWF model response. However, results from
the BCUA flow metering revealed relatively consistent GWI responses throughout the year, so individual
monthly GWI variation was not required. The DWF calibration results generally indicate that the model
provides an acceptable match to the measured DWF data.
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Table 6-2 - Model DWF Calibration/Validation Results

DWF calibration statistics — September 2017 DWEF daily peak flows (MGD)

Category Simulated Measured % Error DWF day Simulated Measured
Peak Flow (Avg) 1.32 1.48 -10.7% 9/24/17 1.37 1.50
Volume 8.22 8.70 -5.5% 9/25/17 1.37 1.59
Depth (Avg) 3.18 2.94 8.3% 9/26/17 1.30 1.47
9/27/17 1.30 1.42
9/28/17 1.30 1.39
9/29/17 1.30 1.42
9/30/17 1.30 1.58

6.3 Wet Weather Calibration

Following completion of the DWF calibration, wet weather calibration was initiated. The sanitary sewer areas
were calibrated according to the variables and approaches described in Section 5. The SRTC tool within
PCSWMM was applied to the RTK variables in the sanitary sewer areas as previously described. The only
other variable in the SRTC analysis was the contributing area. It is typical difficult to determine the portion of
a potential drainage area that is contributing wet weather flows to the sanitary sewer through inflow and
infiltration. Allowing the SRTC to include contributing area acknowledged how approximately this value is
known, and markedly improved the overall wet weather calibration. In addition to the calibration criteria in
Table 6-1, the following wet weather calibration goals were also used:

e A regression line with an R? value close to 1.00 indicating a goodness-of-fit between the modeled and
observed storm volumes and peak flows

e An intercept of the regression line close to zero (0) indicating that the modeled event volumes and peak
flow rates were not biased with respect to the observed volumes and peak flows

As discussed above as part of the calibration and validation process the continuous record of flow meter data
was utilized. For the reporting of individual event statistics, a total of 15 storm events were identified (10 for
calibration and 5 for validation). These event statistics as well as the WWF peak flow versus peak flow and
volume versus volume plots are included in Section 7. Table 6-3 includes a breakdown of the calibration and
validation storms used including various attributes of the storm events. The overall goal was to get storms
that represented a wide variety of durations, peak intensities, total rainfalls and that were distributed through
different seasons. Table 6-4 includes an estimate of typical return period for storms of similar rainfall volume
and peak rainfall intensity. Return periods for volume fell between 0.2 — 15.9 months, while return periods
for peak rainfall intensity ranged from 0.1 — 28.1 months.

Overall WWF calibration and validation was completed with variable success with some locations calibrating
successfully and others not fully meeting the calibration criteria. A summary of the WWF calibration
performance is included in Table 6-5. The results are characterized as the number of storms that fall into
various categories of compliance with the calibration/validation criteria listed in Table 6-1.
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Table 6-3 - Calibration / Validation Storm Events

Classification Start Date/Time Rainfall (in) Duration (hr) Peak Intensity (in/hr)
Calibration 03/31/17 0:30 1.50 29.25 0.19
Calibration 04/20/17 5:45 0.12 1.75 0.10
Calibration 04/21/17 0:15 0.39 7.33 0.23
Validation 05/05/17 3:50 2.87 22.50 1.18
Reference 05/13/17 2:30 1.67 37.75 0.19
Calibration 05/25/17 4:25 0.73 25.42 0.11
Calibration 05/31/17 20:55 0.24 0.75 0.24
Validation 06/16/17 17:10 0.10 0.58 0.10
Validation 06/17/17 11:15 0.35 2.25 0.26
Calibration 06/23/17 21:35 1.16 10.08 0.59
Calibration 07/07/17 8:00 0.89 24.17 0.60
Calibration 07/22/17 23:00 0.41 6.08 0.25
Calibration 07/24/17 0:05 0.81 12.17 0.28
Validation 08/07/17 10:15 0.89 10.50 0.31
Calibration 08/15/17 2:45 0.12 1.17 0.11
Validation 08/18/17 7:45 1.42 12.58 131

Table 6-4 — Storm Event Return Period Analysis

Date Rainfall Return Period Months Peak hourly (in/hr.)  Return Period Months
(inches)

3/31/2017 Calibration 1.5 23 0.19 0.3
4/20/2017 Calibration 0.12 0.2 0.1 0.1
4/21/2017 Calibration 0.39 0.3 0.23 0.4

5/5/2017 Reference 2.87 15.9 1.18 21.4
5/25/2017 Calibration 0.73 0.6 0.11 0.1
5/31/2017 Calibration 0.24 0.2 0.24 0.4
6/23/2017 Calibration 1.16 1.3 0.59 2.6

7/7/2017 Calibration 0.89 0.8 0.6 2.8
7/22/2017 Calibration 0.41 0.3 0.25 0.4
7/24/2017 Calibration 0.81 0.7 0.28 0.5
8/15/2017 Calibration 0.12 0.2 0.11 0.1
5/13/2017 Validation 1.67 3.1 0.19 0.3
6/16/2017 Validation 0.1 NA 0.1 0.1
6/17/2017 Validation 0.35 0.3 0.26 0.4

8/7/2017 Validation 0.89 0.8 0.31 0.6
8/18/2017 Validation 1.42 2.1 131 28.1
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Table 6-5— 2017 WWF Calibration Performance Summary

Meter 3 of 3 criteria 2 of 3 criteria 1 of 3 criteria 0 of 3 criteria
Temp Meter 01 0 0 5 5
Temp Meter 02 1 2 6 0
Temp Meter 03+04 10 0 0 0
Temp Meter 05 6 3 1 0
Temp Meter 06 9 1 0 0
Temp Meter 07 7 2 1 0
Temp Meter 08 0 7 3 0
Temp Meter 09+10 4 5 1 0
Totals 37 20 17 5

Totals (%) 46.8% 25.3% 21.5% 6.3%

6.4 Model Verification

Five storm events were selected for model validation as listed in Table 6-3. As for the calibration storm
events, the selection of validation storms was get a wide sample of storm types and conditions that
extended throughout the range of the flow monitoring period. The results of model validation are shown of
the below in Table 6-6.

Table 6-6 - 2017 WWEF Validation Performance Summary

Meter 3 of 3 criteria 2 of 3 criteria 1 of 3 criteria 0 of 3 criteria
Temp Meter 01 0 0 2 3
Temp Meter 02 1 0 2 0
Temp Meter 03+04 4 1 0 0
Temp Meter 05 3 2 0 0
Temp Meter 06 4 1 0 0
Temp Meter 07 3 2 0 0
Temp Meter 08 0 3 2 0
Temp Meter 09+10 3 2 0 0
Totals 18 11 6 3

Totals (%) 47.4% 28.9% 15.8% 7.9%

Mott MacDonald 50



Bergen County Utilities Authority
Sewer System Characterization Report

6.5 Model Assessment

The goal of the calibration and validation process for any collection system model is to build sufficient
confidence in the model that it can be used as a reliable tool to describe current system performance as
well as evaluate potential system improvements. Overall the BCUA collection system was successfully
calibrated and validated with some individual exceptions where even with the benefit of the STRC tool a
reliable match between the model results and flow meter data could not be achieved. However, these
exceptions were generally rare, only in isolated area and could potentially have been due to flow meter
related issues or occurrences when the modeled rainfall did not appear to be representative of what was
measured by the flow meters. Specific notes on the BCUA model calibration and validation are included
below:

e Temp Meter 01: This meter is located a short distance upstream of the WCPF and is influenced by
backwater conditions by the WCPF as well as continuous negative flows due to adversely sloped
pipes. Although the model did replicate the negative flow conditions, it had difficulty replicating the
peak flows during storm events when flows switch to the positive direction.

e Temp Meter 02: This meter is in the same structure as Temp Meter 01 and is similarly influenced
by the WCPF. The model generally matched well to the overall hydrograph trends, however the
model had difficulty matching the measured peak flows. Various options were investigated to
improve the overall match to the flow meter data. The results reported in Appendix B were the best
that could be achieved.

o Temp Meters 03 + 04: These meters were combined to evaluate the overall model response
because they were located along parallel interceptors with several cross connections. It was
determined that the sum of these meters was an acceptable approach because they are side-by-
side and convey flow downstream to the same location. A result of this approach is that peak flows
were not included in the summation comparison. Nearly all calibration and validation storms met
criteria for peak flows and volumes.

o Temp Meter 08: This flow meter exhibited a peak depth the model could not match. As with any
calibration /validation issue identified, the issue was investigated for possible resolution. Most of
the calibration/validation storms met criteria for peak flows and volumes. With no obvious solution
available for the depth issue, it was left as is.

e Temp Meters 09 +10: These meters were evaluated in the same manner as Temp Meters 03 + 04.

As shown Tables 6-5 and 6-6, the BCUA model met calibration criteria for nearly half of all calibration and
validation storm events. Greater than 70% of calibration and validation events also had only a single
criterion fail to meet criteria. These results in addition to the overall trending of the hydrographs lead to the
conclusion that the BCUA model is acceptably calibrated and is sufficient for use in evaluating system
improvement alternatives.
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7 Consideration of Sensitive Areas

The BCUA owns and operates the transport and treatment facilities that collect and treat wastewater flows
from the forty-seven (47) municipal sanitary and combined sewer systems within their District. BCUA does
own and operate two CSO Control Facilities in the Village of Ridgefield Park that divert wastewater flows to
the BCUA Branch Trunk Sewer, but does not own nor operate any CSO Outfalls. All CSO Outfalls within
the BCUA Service District where constructed by, and are owned and operated by the individual
municipalities. The consideration of sensitive areas is meant to look at the potential impacts of CSO
discharges in and around CSO Outfalls. Accordingly, the consideration of sensitive areas will be conducted
and reported upon by the individual municipality (Borough of Fort Lee, the City of Hackensack, and the
Village of Ridgefield Park) in their individual Sewer System Characterization Report, which are incorporated
herein by reference.
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8 CSO Analysis and Extended Period Simulation

The BCUA does not own nor operate any CSO Outfalls and thus has no CSO discharges. All three CSO
communities within the BCUA District are undertaking their own Characterization Study Characterization
Study and model development for analysis of CSO discharges. Accordingly, information on the extended
period simulation using the typical year of 2004 is located within the individual Sewer System
Characterization Reports as prepared by the Borough of Fort Lee, the City of Hackensack, and the Village
of Ridgefield Park.

Sewer systems are dynamic in nature and thus it is anticipated that a hydraulic model will not be able to
perfectly simulate dry and wet weather flows under all conditions. For purposes of this project the BCUA
CSO Group has determined that it would use the Wastewater Planning Users Group (WaPUG) model
calibration criteria to evaluate how well the individual models are mimicking flow data collected during the
project. The WaPUG calibration criteria general notes that for both dry and wet weather calibrations the
shape of modeled and metered curves should be similar for flow and depth, and that the timing of the
peaks, troughs, and recessions of the modeled and metered curves should be similar for flow and depth. In
addition, the following allowances have been established in terms of how well the model agrees with peak
flow and volumes during both dry and wet weather as follows:

Parameter Dry Weather Calibration Wet Weather Calibration
Peak flow rate -10 to +10% of measured -15 to +25% of measured
Flow volume -10 to +10% of measured -10 to +25% of measured

Graphic representations of the dry and wet weather period calibration/verification comparison to the above
referenced criteria are illustrated in subsequent sections.

8.1 Dry Weather Analysis

SF (sanitary flow) represents wastewater conveyed from residential, commercial and industrial sources that
typically has a repeating diurnal pattern. The BSF in residential and some commercial sources is normally
population driven, while industrial sources often have unique patterns based upon what industrial processes
are being used and the hours of production. The BCUA tributary area is predominantly residential and
commercial, but does have some industrial areas as well. Separate patterns were developed for weekdays
and weekend days to reflect that weekdays and weekends typically have distinctly different patterns. The
weekday and weekend diurnal patterns were calculated based on the following procedure:

e Calculate the average weekday and weekend hourly DWFs from the days identified from the
SSOAP analysis.

o Estimate the GWI by applying the Stephens-Schutzbach equation.

e Subtract the hourly GWI from each hourly dry weather flow to determine the hourly BSF.

¢ Divide the hourly BSF by the daily average BSF to calculate the hourly BSF factors.
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The two diurnal flow patterns as illustrated below were imported into InfoWorks ICM and applied to the
subcatchments, as appropriate. The model automatically selects the appropriate diurnal pattern to use
depending on the calendar day of the model simulation.
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8.2 Dry Weather Calibration Results

Monitoring of flows was conducted during the spring and summer of 2017. Wet weather during the spring
and summer of 2017 as measured at Newark Airport and Teterboro Airports was higher than normal
resulting in our ability to use a relatively large number of wet weather events for calibration and verification
of the wet weather components of the model, but limited the data available for dry weather calibration.
Monitoring data for the period of April 13 to April 19, 2017 was used for dry weather calibration of the
model. Overall, modeling results for both wet and dry weather model calibration were within acceptable
limits. One difficulty encountered during the calibration/verification period was that the interconnections
between the Overpeck Creek Trunk and Relief Sewers made it very difficult to model the flow split going
into each pipe downstream of the chamber. This was especially true for Meters 1 and 2 since meter
placement noted that due to unknown reasons flow in the Trunk Sewer downstream of Junction Chamber
(JC) 2, the flow was not flows towards the WCPF as anticipated, but rather towards JC2. Only under
certain high flow conditions did positive flow develop in the Trunk Sewer towards to WPCF. Nevertheless
the model was able to accurately predict the total flow being carried by both the Trunk and Relief Sewers in
all cases.

Dry weather calibration statistics and graphics are provided for each individual or grouped temporary flow
metering location(s) used during calibration. Each meter starts with information on simulated and measured
peak flow and volume followed by a graphical representation of simulated vs measured flow and how well
the measured vs predicted flows fell with WaPUG guidelines. The same format is used for the wet weather
calibrations as noted in Section 8.3. Overall most data fell within acceptable guidelines.
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Table 8-1 - DWF Calibration Temp Meter 01

Category Simulated Measured Error
Peak Flow (Avg) - MGD 0.28 -0.20 -244.4%
Volume - MG -1.10 -6.23 -82.4%
Depth (Avg) - in 7.00 10.53 -3.5
DWF Day Simulated Measured Simulated Measured
4/13/17 0.74 0.00 -0.02 -0.92
4/14/17 0.18 0.00 -0.18 -0.95
4/15/17 0.15 0.00 -0.21 -0.79
4/16/17 0.17 0.00 -0.22 -0.70
4/17/17 0.10 -0.50 -0.22 -0.97
4/18/17 0.33 -0.41 -0.12 -0.95
4/19/17 0.31 -0.46 -0.12 -0.94

Flow (MGD)
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Temp Meter 01 - DWF Calibration (Peak vs. Peak)

simulated Flow (MGD)

Measired Flow (MGD)

--------- Low (-10%) -+ High (10%) s Perfect Fit ®  Model DWF Days === Trendline

Temp Meter 01 - DWF Calibration (Volume vs. Volume)

Simulated Volume (MG)

e Volume (MG)

......... Low (-10%) -~ High (10%) s Perfect Fit © Model DWF Days === Trendline
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Table 8-2 DWF Calibration Temp Meter 2

Category Simulated Measured Error
Peak Flow (Avg) - MGD 26.42 32.05 -17.6%
Volume - MG 156.87 167.54 -6.4%
Depth (Avg) - in 25.22 30.66 -5.4
DWF Day Simulated Measured Simulated Measured
4/13/17 28.25 33.50 23.79 25.15
4/14/17 26.08 32.45 22.18 24.71
4/15/17 25.83 33.09 21.96 24.50
4/16/17 25.60 33.49 21.87 24.26
4/17/17 25.50 30.43 21.73 2351
4/18/17 26.88 29.78 22.67 22.80
4/19/17 26.81 31.58 22.67 22.60

Flow (MGD)

Temp Meter 02 DWF Calibration

60 4
48
3B
2% RHS N AR A A i, A
} '\ \ J
\ \ \ y
A . "/
12 |
0 b —— - _— -
04/13/17 04/14/17 04/15/17 04/16/17 04/17/17 04/18/17 04/19/17
Day of Week
- Meodel Results Flow Meter Data
57

Mott MacDonald



Bergen County Utilities Authority
Sewer System Characterization Report

32

Simulated Flow (MGD)

s::

Simulated Flow (MGD)

Temp Meter 02 - DWF Calibration (Peak vs. Peak)

~
=

o 8 16 2 S 40
Measured Flow (MGD)

--------- Low (-10%) - High (10%) == Perfect Fit @ Model DWF Days === Trendline

Temp Meter 02 - DWF Calibration (Volume vs. Volume)

0 8 16 24 32 a0

Measured Flow (MGD)

--------- Low (-10%) - High (10%) === Perfect Fit @ Model DWF Days === Trendline

Mott MacDonald

58



Bergen County Utilities Authority
Sewer System Characterization Report

Table 8-3 DWF Calibration Temp Meters 03 & 04

Category Simulated Measured % Error
Peak Flow (Avg) - MGD 6.32 6.38 -1.0%
Volume - MG 35.82 34.74 3.1%
Depth (Avg) -in
DWF Day Simulated Measured Simulated Measured
4/13/17 6.27 6.72 5.22 5.29
4/14/17 6.19 6.79 515 5.22
4/15/17 6.70 6.54 511 5.06
4/16/17 6.68 6.57 5.09 5.08
4/17/17 6.13 5.90 5.09 4,77
4/18/17 6.13 6.08 5.08 4.64
4/19/17 6.12 6.04 5.08 4.68
Temp Meters 03 + 04 DWF Calibration
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Temp Meters 03 + 04 - DWF Calibration (Peak vs. Peak)

Simulated Flow (MGD)

0 2 4 6 g
Measured Flow (MGD)

--------- Low (-10%) -+ High (10%) s Perfect Fit @ Model DWF Days e Trendline

Temp Meters 03 + 04 - DWF Calibration (Volume vs. Volume)

Simulated Flow (MGD)

Measured Flow (MGD)

......... Low (-10%) - High [10%) === Perfect Fit ® Model DWF Days === Trendline
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Table 8-4 DWF Calibration - Temp Meter 5

Category Simulated Measured Error
Peak Flow (Avg) - MGD 47.07 51.55 -8.7%
Volume - MG 284.67 281.67 1.1%
Depth (Avg) - in 42.29 43.78 -1.49
DWF Day Simulated Measured Simulated Measured
4/13/17 54.08 52.28 44.34 42.09
4/14/17 48.17 54.10 42.08 41.31
4/15/17 46.91 53.99 41.07 41.06
4/16/17 46,31 54.83 40,08 40.99
4/17/17 45.80 49.30 39.32 39.82
4/18/17 44.49 48.12 39.06 38.64
4/19/17 43.74 48.24 38.71 37.76

Temp Meter 05 DWF Calibration

100 4

80 1

Flow (MGD)

GV VeV Ve

20 +
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Temp Meter 05 - DWF Calibration (Peak vs. Peak)
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Table 8-5 DWF Calibration - Temp Meter 06

Category Simulated Measured Error
Peak Flow (Avg) - MGD 23.74 29.44 -19.3%
Volume - MG 139.60 160.75 -13.2%
Depth (Avg) - in 30.08 33.01 -2.93
DWF Day Simulated Measured Simulated Measured
4/13/17 24.92 28.86 21.24 23.83
4/14/17 23.65 29.82 20.47 23.45
4/15/17 25.16 31.24 20.18 23.80
4/16/17 24.98 33.31 19.83 23.72
4/17/17 22.66 27.95 19.48 22.55
4/18/17 22.36 27.70 19.30 21.79
4/19/17 22.46 27.17 19.09 21.61
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Temp Meter 06 - DWF Calibration (Peak vs. Peak)
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Table 8-6 DWF Calibration - Temp Meter 07

Category Simulated Measured % Error
Peak Flow (Avg) - MGD 8.48 9.93 -14.6%
Volume - MG 51.80 58.16 -10.9%
Depth (Avg) - in 16.08 17.73 -9.3%
DWF Day Simulated Measured Simulated Measured
4/13/17 5.47 10.27 8.56 8.78
4/14/17 5.07 10.27 8.17 8.57
4/15/17 9.20 10.58 7.63 8.60
4/16/17 8.58 10.45 7.13 8.27
4/17/17 7.83 9.61 6.92 8.23
4/18/17 7.65 9.26 6.74 7.90
4/19/17 7.57 9.07 6.65 7.81
Temporary Flow Meter 07 DWF Calibration
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Table 8-7 DWF Calibration - Temp Meter 08

Category Simulated Measured Error
Peak Flow (Avg) - MGD 8.06 8.67 -7.1%
Volume - MG 48.02 46.01 4.4%
Depth (Avg) - in 15.67 25.04 9.4
DWF Day Simulated Measured Simulated Measured
4/13/17 8.39 8.83 7.32 6.98
4/14/17 8.22 8.61 7.14 6.81
4/15/17 8.46 8.62 6.98 6.55
4/16/17 8.31 8.95 6.82 6.38
4/17/17 7.78 8.70 6.69 6.58
4/18/17 7.65 8.47 6.59 6.38
4/19/17 7.59 8.52 6.50 6.32
Temp Meter 08 DWF Calibration
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Temp Meter 08 - DWF Calibration (Peak vs. Peak)
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Table 8-8 DWF Calibration - Temp Meter 09 & 10

Category Simulated Measured % Error

Peak Flow (Avg) - MGD 17.81 16.53 7.8%
Volume - MG 101.69 88.41 15.0%

Depth (Avg) - in

DWF Day Simulated Measured Simulated Measured
4/13/17 18.16 17.41 14.88 13.48
4/14/17 17.92 16.87 14.59 13.14
4/15/17 17.97 16.59 14.56 12.88
4/16/17 18.46 17.58 14.65 12.79
4/17/17 17.57 15.75 14.62 12.22
4/18/17 17.29 15.78 14.25 11.97
4/19/17 17.31 15.70 14.13 11.92

Temp Meters 09 + 10 DWF Calibration
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Temp Meters 09 + 10 - DWF Calibration (Peak vs. Peak)

Simulated Flow (MGD)

0 6 12 18 24
Measured Flow (MGD)
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8.3 Wet Weather Calibration Results

Table 8-9 Temp Meter 01 WW Flow Statistics

Storm Volume (MG}

Peak Flow (MGD) Peak Depth (Inches)
Storm Date Type
Measured Simulated % Diff Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 10.07 3.85 -155.2% 4.59 6.62 30.7% 28.1 14.5 -13.6
04/20/17 Calibration -0.52 0.62 183.6% -0.71 0.02 3272.7% 13.9 8.9 -5.0
04/21/17 Validation 0.23 0.89 73.9% -1.18 0.25 575.2% 14.9 9.9 -4.9
05/13/17 Validation 11.77 3.56 -230.5% 1.09 4.78 77.2% 25.7 135 -12.2
05/25/17 Calibration 5.70 1.63 -249.1% -2.38 134 278.3% 18.0 11.0 -7.0
05/31/17 Calibration -0.53 0.85 161.8% -0.34 0.07 578.1% 14.4 11.7 -2.8
06/16/17 Calibration 0.21 0.34 36.4% -0.60 -0.05 -1167.8% 9.6 8.5 -1.1
06/17/17 Validation -1.49 -0.13 -1020.2% -1.39 -0.33 -321.0% 9.8 6.0 -3.9
06/23/17 Calibration 1.83 2.38 23.1% -2.74 1.05 360.2% 203 12.4 -1.8
07/07/17 Calibration 2.68 2.01 -33.1% -2.46 0.20 1309.1% 203 13.4 -6.9
07/22/17 Validation -0.45 1.26 135.6% -1.12 0.06 2095.1% 14.0 10.9 -3.0
07/24/17 Calibration 1.17 1.33 12.2% 277 0.61 557.6% 18.3 12.4 <59
08/07/17 Calibration 2.48 1.28 -93.9% -2.34 071 426.9% 17.3 11.5 -5.8
08/15/17 Calibration 0.50 0.17 -201.0% -1.43 -0.23 -519.7% 8.8 8.2 -0.7
08/18/17 Validation 5.94 2.14 -177.1% -1.71 0.78 319.8% 22.6 14.7 -19
Averages 2.64 1.49 -17.7% -0.66 1.27 151.7% 17.2 11.0 -6.2
March Hydrograph (Temp Meter 01)
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June Hydrograph (Temp Meter 01)
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Temp Meter 01 - WWF Calibration (Peak vs. Peak)

Simulated Flow (MGD)

Measured Flow (MGD)

e Low (-15%) oo High (25%) = Perfect Fit ®  Model WWF Events  ==——Trendline

Temp Meter 01 - WWF Calibration (Volume vs. Volume)

Simulated Volume (MG)

Measured Volume (MG)
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Table 8-10 Temp Meter 02 WW Flow Statistics

3/31/17

Peak Flow (MGD) Storm Volume (MG) Peak Depth (Inches)
Storm Date Type
Measured Simulated % Diff. Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 65.33 42.08 -55.3% 137.97 127.92 -7.9% 46.5 343 -12.2
04/20/17 Calibration 33.35 28.07 -18.8% 18.26 17.72 -3.0% 33.8 28.1 -5.7
04/21/17 Validation 33.85 29.61 -14.3% 28.58 30.50 6.3% 34.5 289 -5.6
05/13/17 Validation 59.23 40.38 -46.7% 161.84 152.24 -6.3% 44.8 33.6 -11.2
05/25/17 Calibration 42 88 33.57 27.7% 82.70 80.26 -3.0% 376 30.7 -6.9
05/31/17 Calibration 3291 33.09 0.5% 7.08 7.63 7.2% 341 305 -35
06/16/17 Calibration 27.03 26.96 -0.3% 9.43 10.81 12.7% 30.3 275 -2.7
06/17/17 Validation 28.04 25.11 -11.7% 19.91 17.85 -11.5% 30.9 23.8 -7.1
06/23/17 Calibration 50.87 36.32 -40.0% 57.41 62.87 8.7% 39.8 31.8 -8.0
07/07/17 Calibration 46.34 36.68 -26.4% 45.72 48.11 5.0% 39.7 320 -1.7
07/22/17 Validation 33.37 31.33 -6.5% 17.62 20.59 14.4% 340 29.7 4.2
07/24/17 Calibration 42.19 34.85 -21.1% 49.49 57.43 13.8% 383 313 -7.0
Averages 413 33.2 -24.5% 533 524 -1.7% 36.9 30.1 -6.8
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report

August Hydrograph (Temp Meter 02)
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Bergen County Utilities Authority
Sewer System Characterization Report

Temp Meter 02 - WWF Calibration (Volume vs. Volume)
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 8-11 Temp Meter 03 & 04 WW Flow Statistics

Peak Flow (MGD) Storm Volume (MG) Peak Depth (Inches)
Storm Date Type
Measured Simulated % Diff Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 9.69 10.66 9.1% 24,92 29.49 15.5% 0.0 0.0 0.0
04/20/17 Calibration 6.16 6.95 11.3% 3.60 4.17 13.6% 0.0 0.0 0.0
04/21/17 Validation 6.50 7.60 14.5% 5.62 6.85 18.0% 0.0 0.0 0.0
05/13/17 Validation 8.60 8.37 -2.8% 28.19 30.43 7.4% 0.0 0.0 0.0
05/25/17 Calibration 6.21 7.06 12.1% 13.79 16.74 17.6% 0.0 0.0 0.0
05/31/17 Calibration 5.91 6.58 10.2% 1.23 1.43 13.8% 0.0 0.0 0.0
06/16/17 | Calibration 553 5.60 1.2% 1.86 2.10 11.3% 0.0 0.0 0.0
06/17/17 Validation 4.81 5.28 8.8% 3.57 4.02 11.4% 0.0 0.0 0.0
06/23/17 Calibration 7.07 8.03 12.0% 9.65 11.70 17.5% 0.0 0.0 0.0
07/07/17 Calibration 7.55 934 19.2% 8.28 8.68 4.6% 0.0 0.0 0.0
07/22/17 Validation 5.04 5.84 13.8% 3.00 3.58 16.2% 0.0 0.0 0.0
07/24/17 Calibration 8.00 7.38 -8.4% 8.72 9.68 9.9% 0.0 0.0 0.0
08/07/17 | Calibration 5.42 6.58 17.6% 7.23 8.10 10.8% 0.0 0.0 0.0
08/15/17 Calibration 5.13 5.22 1.9% 4,17 4.54 8.2% 0.0 0.0 0.0
08/18/17 Validation 14.29 11.35 -25.9% 8.90 8.90 0.0% 0.0 0.0 0.0
Averages 7.1 7.5 5.3% 9.4 10.8 13.0%
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority

Sewer System Characterization Report

Table 8-12 Temp Meter 05 WW Statistics

—— _ Peak Flow (MGD) Storm Volume (MG) Peak Depth (Inches)
Measured Simulated % Diff. Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 73.20 68.88 -6.3% 205.28 210.41 2.4% 57.7 53.6 41
04/20/17 Calibration 46.28 49.99 7.4% 2855 29.67 3.8% 44.6 46.7 24
04/21/17 Validation 51.23 56.10 8.7% 47.83 56.41 15.2% 47.6 48.5 0.9
05/13/17 Validation 72.57 73.56 1.3% 253.89 278.74 8.9% 57.3 55.6 -1.7
05/25/17 Calibration 55.61 59.51 6.6% 124.04 147.37 15.8% 49.0 419.7 0.7
05/31/17 Calibration 47.37 45.11 -5.0% 11.46 12,69 9.7% 45.8 42.4 -3.4
06/16/17 Calibration 46.78 43.49 -7.6% 16.37 18.96 13.6% 45.9 46.8 0.9
06/17/17 Validation 39.42 41.69 5.4% 29.21 33.23 12.1% 42.3 40.0 -2.3
06/23/17 Calibration 52.20 50.37 -3.6% 79.35 94,09 15.7% 49.3 483 A4
07/07/17 Calibration 59.45 48.89 -21.6% 72.24 78.49 8.0% 52.2 56.4 4.2
07/22/17 Validation 38.88 47.31 17.8% 24,62 31.37 21.5% 42.0 45.4 34
a7/24/17 Calibration 56.42 50.17 -12.5% 74.65 89.91 17.0% 50.2 48.6 -1.6
08/07/17 Calibration 50.61 45.39 -11.5% 59.18 72.02 17.8% 45.5 50.8 53
08/15/17 Calibration 36.68 43.81 16.3% 32.14 43.55 26.2% 40.7 41.2 0.5
08/18/17 Validation 49.16 48.12 -2.2% 6567 79.37 17.3% 47.0 55.0 80
Averages 51.7 51.5 -0.4% 75.0 85.1 11.9% 47.8 48.6 0.8
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority

Sewer System Characterization Report

100

60

Flow (MGD)

40

20

o
8/1/17 0:00

8/7/17 0:00

August Hydrograph (Temp Meter 05)

8/13/17 0:00 8/19/17 0:00
Date/Time

———Flow Meter Data =——=MM Model

8/25/17 0:00

8/31/17 0:00

September Hydrograph (Temp Meter 05)

a
Q
=
9/1/17 9/7/17 9/13/17 9/19/17 9/25/17 10/1/17
Date/Time
= Flow Meter Data =M Model
Mott MacDonald

89



Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority

Sewer System Characterization Report

Table 8-13 Temp Meter 06 WW Flow Statistics

Peak Flow (MGD)

Storm Volume (MG)

Peak Depth (Inches)

Storm Date Type
Measured Simulated % Diff, Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 37.64 33.59 -12.1% 106.34 96.93 -9.7% 44.9 40.3 -4.5
04/20/17 Calibration 27.08 24.01 -12.8% 16.36 14.92 -9.6% 35.0 331 <19
04/21/17 Validation 28.69 26.98 -6.3% 25.67 27.82 7.7% 36.2 354 -0.8
05/13/17 Validation 36.96 35.18 -5.1% 137.74 134.09 -2. 7% 4338 41.7 -2.1
05/25/17 Calibration 28.62 27.96 -2.4% 64.87 70.77 8.3% 355 36.0 0.5
05/31/17 Calibration 25.82 23.34 -10.6% 5.81 6.12 5.1% 336 326 -11
06/16/17 Calibration 22.31 21.40 -4.3% 8.07 9.01 10.4% 30.7 31.2 0.4
06/17/17 Validation 22.35 20.36 -9.8% 17.20 16.16 -6.4% 316 275 -4.1
06/23/17 Calibration 26.30 23.14 -13.7% 39.82 42.24 5.7% 336 325 -1.2
07/07/17 Calibration 31.12 27.39 -13.6% 36.57 34,99 -4.5% 37.9 35.5 24
07/22/17 Validation 21.93 23.03 4.8% 12.71 14.28 11.1% 30.7 324 17
07/24/17 Calibration 25.36 23.62 -7.4% 36.60 39.75 7.9% 34.7 32.8 13
08/07/17 Calibration 20.48 22.37 8.5% 2791 33.37 16.4% 29.9 318 19
08/15/17 Calibration 18.53 20.80 10.9% 16.40 19.63 16.4% 28.7 30.8 2.1
08/18/17 Validation 21.23 25.62 17.1% 3113 3543 12.1% 310 342 32
Totals 26.3 25.3 -4.1% 389 39.7 2.1% 345 338 -0.7
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County
Sewer System

Simulated Volume (MG)
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Utilities Authority
Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 8-14 Temp Meter 07 WW Flow Statistics

Peak Flow (MGD) Storm Volume (MG) Peak Depth (Inches)
Storm Date Type
Measured Simulated % Diff. Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 12.99 12.03 -8.0% 37.10 37.57 1.2% 232 20.0 -3.1
04/20/17 Calibration 9.27 8.02 -15.6% 6.00 5.26 -13.9% 18.9 16.7 -2
04/21/17 Validation 9.61 9.09 -5.6% 9.39 9.11 -3.0% 19.3 17.7 -1.6
05/13/17 Validation 13.33 13.04 -2.2% 51.77 49.34 -4.9% 23.6 20.8 -2.8
05/25/17 Calibration 10.03 9.38 -6.9% 2497 2430 -2.8% 19.7 17.9 -1.8
05/31/17 Calibration 9.22 8.72 -5.7% 231 2.06 -12.4% 18.8 17.3 -1.5
06/16/17 Calibration 8.84 7.56 -16.9% 3.28 3.15 -4.3% 18.5 16.3 -2.3
06/17/17 Validation 8.47 7.58 -11.6% 6.43 6.05 -6.3% 18.2 13.9 -4.3
06/23/17 Calibration 9.5% 9.40 -1.1% 15.32 17.16 10.7% 191 17.9 -11
07/07/17 Calibration 12.38 11.01 -12.4% 13.96 14,11 1.1% 22.0 19.2 -2.8
07/22/17 Validation 8.17 8.45 3.3% 5.18 5.60 7.5% 17.8 17.1 -0.7
07/24/17 Calibration 11.18 9.62 -16.2% 15.30 16.11 5.0% 21.0 18.1 -2.9
08/07/17 Calibration 9.10 8.01 -13.5% 12.05 12.40 2.8% 18.7 16.7 2.0
08/15/17 Calibration 8.01 7.94 -0.8% 6.87 7.67 10.5% 17.4 16.6 -0.8
08/18/17 Validation 10.23 10.88 6.0% 13.14 14.22 7.6% 20.0 19.1 -0.8
Averages 10.0 9.4 -6.8% 14.9 14.9 0.5% 19.7 17.7 -2.0
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Bergen County

Utilities Authority

Sewer System Characterization Report
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Bergen County Utilities Authority

Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report

August Hydrograph (Temp Meter 07)
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Bergen County Utilities Authority
Sewer System Characterization Report

Temp Meter 07 - WWF Calibration (Peak vs. Peak)
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 8-15 Temp Meter 08 WW Flow Statistics

Peak Flow (MGD) Storm Volume (MG) Peak Depth (Inches)
Storm Date Type
Measured Simulated % Diff Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 15.39 12.12 -27.0% 33.12 33.15 0.1% 371 21.1 -16.1
04/20/17 Calibration 8.71 8.16 -6.8% 5.01 5.17 3.0% 27.4 17.1 -10.3
04/21/17 Validation 8.78 9.01 2.6% 7.60 8.61 11.7% 27.9 18.0 -10.0
05/13/17 Validation 13.92 13.29 -4.7% 4226 47.97 11.9% 34.0 224 -11.6
05/25/17 Calibration 11.03 9.77 -12.9% 21.88 2431 10.0% 304 18.9 -11.5
05/31/17 Calibration 8.64 7.80 -10.8% 1.90 1.80 -5.8% 27.9 16.8 -11.1
06/16/17 Calibration 6.94 7.51 7.6% 2,60 2.67 2.9% 25.0 16.5 -8.5
06/17/17 Validation 7.40 6.44 -14.9% 5.44 5.02 -8.5% 25.8 123 -13.5
06/23/17 Calibration 11.37 13.27 14.3% 14.25 13.37 -6.5% 32.5 223 -10.2
07/07/17 Calibration 14.34 13.97 -2.6% 11.83 10.19 -16.1% 36.8 23.0 -13.8
07/22/17 Validation 6.98 8.06 13.5% 4.20 4.25 1.4% 25.9 17.0 -8.8
07/24/17 Calibration 10.21 9.40 -8.7% 12.45 11.25 -10.7% 311 18.4 -12.7
08/07/17 Calibration 8.25 6.84 -20.7% 8.51 8.91 4.5% 29.9 15.7 -14.2
08/15/17 Calibration 6.34 5.86 -8.3% 4.99 5.24 4.8% 25.0 14.4 -10.6
08/18/17 Validation 9.95 13.18 24.5% 7.42 9.77 24.0% 37.0 22.2 -14.8
Averages 9.9 9.6 -2.5% 13.6 14.2 4.1% 30.1 18.7 -11.4
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Bergen County Utilities Authority
Sewer System Characterization Report
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Bergen County Utilities Authority
Sewer System Characterization Report

June Hydrograph (Temp Meter 08)

15

12
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0
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July Hydrograph (Temp Meter 08)
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1z
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0
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Date/Time
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Mott MacDonald 103



Bergen County Utilities Authority
Sewer System Characterization Report

August Hydrograph (Temp Meter 08)

)
9
2
2
.
0
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Date/Time
e Flow Meter Data =M Model
September Hydrograph (Temp Meter 08)
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=
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Temp Meter 08 - WWF Calibration (Volume vs. Volume)

o

Simulated Volume (MG)

K

o 10 20 30 40 50
Measured Volume (MG)

--------- Low (-10%) - High(20%) == Perfectfit @ Model WWF Events  =——Trendline

Temp Meter 08 - WWF Calibration (Peak vs. Peak)

Simulated Flow (MGD)

o} 3 6 9 12 15 18
Measured Flow (MGD)
......... Low (-15%) - High (25%) = Perfect Fit @ Model WWF Events == Trendline
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Table 8-16 Temp Meter 09 & 10 WW Flow Statistics

Peak Flow (MGD) Storm Volume (MG) Peak Depth (Inches)
Storm Date Type
Measured Simulated % Diff Measured Simulated % Diff. Measured Simulated Diff.
03/31/17 Calibration 32.49 30.51 -6.5% 71.05 80.32 11.5% 0.0 0.0 0.0
04/20/17 Calibration 16.09 18.01 10.7% 9.33 10.83 13.8% 0.0 0.0 Q.0
04/21/17 Validation 16.98 18.32 T.4% 1418 17.80 20.3% 0.0 0.0 0.0
05/13/17 Validation 29.56 27.98 -5.6% 81.08 86.24 6.0% 0.0 0.0 0.0
05/25/17 Calibration 17.43 21.84 20.2% 3849 45.93 16.2% 0.0 0.0 0.0
05/31/17 Calibration 15.95 16.96 5.9% 2.90 4.30 32.4% 0.0 0.0 0.0
06/16/17 Calibration 13.49 16.62 18.9% 4.20 6.45 34.8% 0.0 0.0 0.0
06/17/17 Validation 13.23 16.62 20.4% 9.86 11.19 11.8% 0.0 0.0 0.0
06/23/17 Calibration 21.40 25.03 14.5% 26.04 34,49 24.5% 0.0 0.0 0.0
07/07/17 Calibration 2214 2417 8.4% 22.01 26.54 17.1% 0.0 0.0 0.0
07/22/17 Validation 13.52 20.28 33.3% 8.29 11.18 25.9% 0.0 0.0 0.0
07/24/17 Calibration 19.75 20.06 1.6% 2339 31.00 24.6% 0.0 0.0 0.0
08/07/17 Calibration 17.73 17.75 0.1% 20.10 25.19 20.2% 0.0 0.0 0.0
08/15/17 Calibration 14.00 15.07 7.1% 10.61 13.86 23.5% 0.0 0.0 0.0
08/18/17 Validation 26.03 22.65 -14.9% 22.44 26.25 14.5% 0.0 0.0 0.0
Averages 19.3 20.8 7.1% 26.1 30.5 14.3%
March Hydrograph (Temp Meters 09 + 10)
35
28
21
g
£
H
[
14 -
= |
z 11
0
3/1/17 3/7/17 3/13/17 3/19/17 3/25/17 3/31/17
Date/Time
Flow Meter Data  =———MM Mode!
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April Hydrograph (Temp Meters 09 + 10)

8
2
0
4/1A17 4/7117 4/13/17 4f19/17 4/25/17 5/1/17
Date/Time
~——Flow Meter Data ——MM Model
May Hydrograph (Temp Meters 09 + 10}
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9
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June Hydrograph (Temp Meters 09 + 10)
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Date/Time
e Flow Meter Data == MM Model
July Hydrograph (Temp Meters 09 + 10)
35

28

Flow (MGD)
B

-
Y

7/31/17

7/19/17

7/1/17 71T 7/13/17 7/25/17
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August Hydrograph (Temp Meters 09 + 10)
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0
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- Flow Meter Data === MM Model
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Simulated Volume [MG)

Simulated Flow (MGD)

Temp Meters 09 + 10 - WWF Calibration (Peak vs. Peak)

32

g
B

i

0 8 16 24 32 a0
Measured Flow (MGD)

......... mw(_]j%) m_gj'h:(ﬁzs,%j- e Perfect Fit ©® Model WWF Events s Trendline

Temp Meters 09 + 10 - WWF Calibration (Volume vs. Volume)

a 20 40 60 80 100
Measured Volume (MG)

--------- Low (-10%) - High{20%) =——Perfectfit ~ ® Model WWF Events =——Trendline
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8.4 Water Quality Calibration Results

Please reference the individual Sewer System Characterization Reports from the Borough of Fort Lee, the
City of Hackensack, and the Village of Ridgefield Park for this data.

8.5 Extended Period CSO Simulation for Calendar Year 2004

Please reference the individual Sewer System Characterization Reports from the Borough of Fort Lee, the
City of Hackensack, and the Village of Ridgefield Park for this data.
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9 Temporary Monitoring Stations and Data

The System Characterization Monitoring Program as proposed in the BCUA Monitoring and Modeling
Quality Assurance Program Plan (QAPP), and subsequently approved by the NJDEP consisted of a
minimum four (4) month flow and rainfall monitoring effort. The study design was based on a combination
of knowledge of the BCUA Trunk Sewer Systems and professional judgment. The study was designed to
provide an accurate characterization of the existing dry and wet weather flows into the BCUA Trunk Sewer,
including RDII flows from separately sewered areas. The monitoring sites were selected to capture
hydraulically important locations that would provide significant insight into the hydraulic performance of the
BCUA’s trunk system.

There are four main trunk sewers transporting flow to the BCUA WCPF: the Overpeck Valley Trunk Sewer;
the Overpeck Valley Relief Sewer; the BCUA Main Trunk Sewer (District Sewer System Stage 2); and the
Southern Trunk servicing the municipalities of Lyndhurst, Rutherford, East Rutherford, Carlstadt,
Moonachie, Woodridge, and Hasbrouck Heights. The Overpeck Trunk and Relief Sewers located east of
the WPCF have six junction chambers where flows from the two sewers intersect and comingle.
Accordingly, hydraulic grades and flows within these two sewers were monitored at the last junction
chamber to verify model hydraulics. The exact manholes to be used for monitoring were established
following a field check to verify that the metering sites are accessible and that the hydraulics are favorable
for collecting high quality flow monitoring data. Several proposed metering locations had to be moved due
to hydraulics or lack of access. The final monitoring and modeling manholes used were illustrated in Figure
11 in Section 4.

Table 9-1 Temporary Meter Site Locations Table 9-1 notes the temporary meters sites and the
dated that each meter was installed. Overall the
Site Location Install Date | meters were installed between March 8, 2017 and all
| 1151 Edgewater Avenue 32317 meters were installed by March 23, 2017. Metering
| | was conducted from Mid-March until Early
2 1151 Edgewater Avenue 3T September.
3 | SouthDean Streetat | 3/22/17
Honeck Street | Ameter site information field log was established for
4 Nordhoff Place 307 each of the metering locations. The information
| 1 = : —— included pictures, text, and schematics illustrating the
3 Bergen County Turnpike Heily location, meter site number, aerial photo of the site,
- ! PR ——— photos from top of the manhole and internally, as well
6 13k Raver Lavs 3T as information on the pipe sizes, pipe shapes, and
— TR depth of manhole. The field log and daily flow
! Ha-;:l_:cnsa_ck fea LT monitoring data for each meter site is described in
Shoping Mal Section 9.1 thru 9.10
8 20 Empire Boulevard kTl ' T
9 Overpeck County Park RA7
ETTE .'Dw:rpar.k County Park 3/8117
R.O.W.
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9.1 Meter Site No. 1

Flow metering was conducted on the lower end of the Overpeck Valley Trunk Sewer at, and just
downstream of the last junction chamber before the WPCF. The meter location was moved upstream from
the original position due to hydraulics and access issues. (See Plate 1)

& rLow

METER SITE INFORMATION FIELD LOG
DATE: ledaech 23, 147 | POES: 1ELEES

NH Depit

UYEHFLO DOCLUNS &T:

Plate 1
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Table 9-2 Summary Flow Report Temp Meter Site 1

Summary Flow Report

Site;
1
1461 Edpeswaier A Beegan Coury, MJ Gircingulmr bnm
foregefl) iim ain find Bain [in]
AN T (Thy) -1 354 035 1 545
AT (Frj -1.58% 1508 “Hgas
AT T (Sath -1 A48 D772 {574
AT [5un) -1 4430 398 - 82
AETEAT (Mo A 442 1.240 {1 536
AR T (Tuel -1 4B 3747 T
ATAEHT (Weed) -4 2435 0202 {447
ABLET (Thul A 473 A7 0 ABa
ABLET (Fi) ABiT 10074 2.3312
Toiad Por pariod -3 285
Wi -7
Hvge 41365
M ToTe
CErinfedon; 00T Fap: 1 ]
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ummary Flow Report

i

FLOW

AESESSMENT SERAVICES

&1 Edgirsain fvn. Bargoen Coniy, M) G iroaitar Fres
Flomdeeal]  (madl______ Floeeima Link

qﬂﬂﬂmm 1,061 . 3BE 2514
428017 [San| o] B 1.014 a2
4/AZI17T [Mon ) 317 1.112 241
40T [Tud J3Ted 0388 LER]
4G T W) CoDlEk el g n=az
4EETT (Thu) -1.1&3 T RXZ 1837
HTEIAT 1Fri} 20D 338 1474
AEIMT [Easl) o B 1.801 375
AT (S} =1.108 1.401 00178
A PAOTT il =1, 340 [al: 13 £ 4ET
AT T [ Tus) -1,8E4 [ali i i} 3,703
APEHRNT Ve -1, 508 (T ETS
AMLEDOT { T 1,50 [aBi i} 0433
A2 T P =157 =B i i A1
APERT (5] =4 s fali i o] L T
AFBEEDT (Sun) 1.0 0.0 A1 T
dM TR T fetn] LT £ S 40T
AFEERZ0NT (Tum) -.470 f14M T
dMVERIT vl 1377 -0 4545 Lopdd
22T {Thea) 1. 00 ekt Bl )
421207 {Fri) A 8ET Q2% B
ZEROTT {Eal] 1.5 2473 e
SZW2T1T {Eun] =1, 355 o qTT 3.
2T flelan) 1,855 =0, g -1.080
2T (T} =160 Lap 3. B
ArPE20TT (W) «1.665 1.43% LT
ATTR0AT Thasl «1.5&T 0 2TE =110
dS2EIT EF «1.565 0 T =143
4PEDTT £5al) = s 40413 =3 818
4AWE0T {Bun] 1472 ANl v £, B
Tetal for period E.8TR

[T -1.882

Aot £ 27G

M 15104

(Erinmdon SR Fantz ©
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Summary Flow Raport

FLOW

?"— ASIESSHWENT EERWICES
1181 Ecigerastar frew Esirgay Cossmy, MU B ciroutar kng
Minimum Poak Flow  Tatal Dady 'rnn._iﬁ::mn Pank Howly  Peak fnersal
Fiomioegd) fmpd]  Flosy jmg)
ﬁ.ﬂ-ﬂmﬂm} 8824 EF3 86T
ST (Tus) 15T Bk =048
SAR017T (Wad) 1,566 -0UEET A
Sty (Thu) -LETE a3 -4.1E8
AT (Fn} 1.7 34 482 10uE=2
SMI0TT [ty AT REF 28 ASE 11835
STRIT B} -1448 I (el =]
EMET T (Monj -1 H1% Qa8 - E3E
WRET (Tus) 1,761 £aE -1,088
2T (Wed) -0 LA -1.054
ST (Teup 1.7k Bl =1, 163
EHE2MT (Fr) «1.TE: -1 At 1,148
SHAT01T [Bal) «1. 781 1.7 1B
SHA0T [Bun| 0,367 B 1687
52017 [Mon| 1328 1 468 L0107
SEI01T (Tue) 1. BLL 0225 Bals,
EHTER0T (Wad) 1.655 0§65 o r
SHBET (Thd 1B < 352 =1.087
ERRMT Fh) -1.TE <[ 381 1. 162
00017 (Eath =1.7THE <[ BEd BB
ST |Bun) -1.881 ST .081
LT (Men) -1.888 <0 488 A.118
SRATMT (Tuad -1.853 <[ THE A.MZ
AT (Ved) -1.B33 <0130 1237
LRSI T [Thu) -2 D35 5 808 4 362
SR T (Frj -1 285 2108 <1378
ERTRT (Rat) -1 280 <0480 <1155
SRR T (Hunk 1B 0TiE =1.1B8
ST (M) -1.508 I 3k 1449
SO0S01T (Tus) -1.838 <0380 =1.236
ST (Ve - 1h 538 -1.308
Totad for paricd -1.180
Min; AT A4
dong: 0087
' e 34 282
[Frntedca: ™ &TE0TT Epmar 1
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Summary Flow Report

FLOW

E“’"’ ASEESSMENT SEAVICES
1151 Edgawstar Ava, Bargan Coungy, MJ B0 croular ling
Dt i {mad] Flee: fime) finy Fafn [} Ratm[fm}

&172017 (Th) -1 B3 .48 -1.364
BRAT (Fr) -1.BET 0,325 =121
B30 (Sath -1 s 0.374 1,134
BH20NT (Bun) 1,661 0252 =1.158
BIS01T (Man) 2,083 0.348 4311
EE201T (Tuss) =27 0438 <1, 345
712017 (Wad) 1.5 0,433 1,281
BE201T (Thmi) -1 15 m373 «1.543
BW2I1T (Fri) o1 BN 0,401 -1.388
BrR01T (Sal) -7 0304 1. 214
BEMAZ0T [Sun) 1.3 0148 -1.¥13
BHZR20TT (M) -3, 004 DATD .26
EMARIT (Tua) 1.0 -0.3325 -1.358
BrAR20TT (Wad) 2083 =0.388 -1.556
SMERIT (Thu) =147 0260 -1345
BNBR0T (Fri} -1.903 0228 1283
BATRIAT (Sat) =143 3.488 LA
BARRINT {Sum) =1, B55 ga2ar -1.084
M09 7T (Man) =2.503 2565 0,782
EENR20AT {Tua) -2 108 - 2BE -1.855
BRE1207T (Wed) -2 008 -0586 -1 486
BIZ2R0IT (Thu) 2043 0226 422
BrEARINT {Fii) -2. 020 0204 -1.443
B2ART [Saf) Pt | 1.830 <1BES
B2SR0T (Sum) -4.807 0408 .33
BFARDT (Man) =1 880 0441 -1.448
GETR0AT [Tuah - 423 .48 1.5
BEART (Wed) 2015 L A52 -1.432
BT [This) -1.886 4418 =1.413
B2 0T (Fr) -2 034 418 -1 463
Total for period 36,005

Wiin- -2.653

.ﬂvg: -1.303

Max; 3485

Fage; 1
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Summary Flow Report

FLOW

:":l'! ASBESSMENT SERAVICES
1151 Edgeater Ava, Bargan Courdy, MJ 50 proular line
THZEAT [Sat) Sl | -01.583 =1.340
TRARMT [Bun -1.660 (R l"] -1,1%6
TIRARMT (Maon) 2288 DE1E =1.301
TERR20T {Tua) -1 674 D458 -1.168
TISRT [Miad) <1867 0, 4 -1 407
TRRZ0T [Thu) -1.830 0,353 -1.370
TITRDIT (Fri) -2.EA0 2676 (B0
THR2MT (Saly -1.840 -hESE -1, E2h
THRZON T (Sun) o783 =T 1178
TART (M) -1.B84 0E =1,285
THAR0AT (Tua) <1600 0357 -1.311
THAA0T (ddad) 2034 -.449 -1.414
THZ01T (Thu) 2074 0215 -1.378
THARZAT (Fri} -1.870 1,074 <0,R54
TNEZO1T (Sat) «1.7E8 <[ 658 -1.788
TAGRNT (Sun) -1 BES D224 1,148
THFE0TT on) =1.BE0 0357 -1.283
TABDNT (Tus} -2 937 0314 o4, 341
THSZ017 (\Wed) 1673 0271 -1.380
TRAWHIAT (Thaih 2273 [L242 =1.483
TRYA017 (Fri} =2 166 0318 -1.387
TI2ZBT (Sat) 2477 (el 288
TRA2NMT (Sun) 2233 -0 450 1375
TIRAPIT (Men) 2,775 1,160 1,116
TIABEOT (Tuss) -2.1F8 -0 652 -1.481
TRIEZ04T (Wad) 2. 1808 0533 -1.400
TRTI20AT (Thwu) -2 165 -033E -1.436
TRAF2017 (Fri) 2023 0334 -1.402
TRW201T (Sal) -1.877 033y 1333
TRAM201T (Sun) =1. 786 QL&D =1.136
TEAAR0AT (Mion) -1, 526 0478 21314
Mim: 2810
Avg A3
Maz- 28678
[Prinisd on: ore0eEoiT Fage: 1
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Summary Flow Report F LOW
f"l" ASSESSMENT BERVICES
1151 Edgawalar fve Borgen County, NJ B0"croular lina
Diae Flov (med) i), Flow imal jinl Hadn inj Bamii} |

B0 T (Tue) =1 877 p227 -1.345

ArBI0T (WM -2032 1,328 JAEE2

AT (The) o1 B4 -0 b8 -1 45T

A0 T (Fri) -2 254 <O <1.449

R0 (Saly o2 A0S 0,287 -1, 381

AB2017 (Sun) -1.780 0.337 1,055

BFA01T fMon) =2 380 2 482 LETE

ABST ([Tis] -2,040 -DE1DR =4, 503

BEmA01T (Nied) =2 026 0473 -1.418

AMO201T (Thu) 1,588 0185 o120

A2 T [Fri) 1. BE3 -0 343 -1.382

AMZ2017 (S8l -2 baa -0 4515 oA 438

AR T (Sun) -1.7648 0388 -1.213

BH4POET (Men) -1 5EF b2E2 210

BAS201T (Tuws) 2373 0T -4, 480

BMEROTT (Wad) -3 0T b4 -1, 2

AMT201T (Thu) -1 B4 0508 -1, 354

BHBEITT (Fri} -1 B0 5041 <L

BHS201T (Sal) -1.7449 0378 -1.330

AZLEITT (Sun) 4 BTE SbLA2E A2

Ar201T (Mos) -1 BET 0T -1.402

BZ2201T (Tua) 2 b D412 -1, 300

ARZER01T (Wad) 218G -0 475 -1.507

A242017 (Thu) =1 .05 (L4 -1.405

BRSRIT (Fri) -2.152 -DATE 1,452

BER01T (Sat) 1.8 -UEE2 -1.321

BETR0TT (Sun) 4,777 nzae A2

BT (Mon) =268 -DL450 -1.448

BREWZ0T (Tus) 2 44E D827 1,505

ARM201T (Wad) 2135 REE =151

B30T (Thu) .3,080 037 284

SERA0T (Fri) -2.077 0316 -1.386

QIONT (S 518 0283 A.254

ANIOT (Sun) -2.324 -0 a1 -1.320

Q142017 (Mon) A.720 0338 -1.068

BSEOTT (Tue) -2.050 0314 1173

QG017 (Wad) 2,008 2883 A.017

QT T (T} 2.4 24857 -1.420

WET (Fri) 2144 LA 1415

WWIT (Saly -1, 744 03284 =124

AME01T (Sun) o1 T LA AATH

ANIR20T Man) -2, 120 <0385 <1447

QAR2IT (Tus} =2.173 0235 -1 420

BHANZIT (Wad) <3, 050 LLATE 0,388
| Printed on: 020201 Paga: 1
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Summary Flow Report

FLOW

3-" ASSESSMENT SERVICES
1151 Edgewater Awve Bergen County, M S circudar [
Minimam Paak Flow  Total Daily Total Rain Peak Hourly  Peak interval
Date Elow {mad] [} Flgee (mg] fin} Hain fin} Rain {in}
Total for poricd -8 282
Mim; -2 846
AV 1278
Mas: 5941
Page; 2
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9.2 Meter Site No. 2

Flow metering was conducted on the lower end of the Overpeck Valley Relief Sewer at, and just
downstream of the last junction chamber before the WPCF (See Plate 2).

& rLow

BETER SITE INFORMATION FIELD LOD

FRLLIEET : Eabgaen Lcairay, Ll BATE: Wk e oy [Ehir s 1]
LOLRTION: 10! bosrmiler Rt & b g W WETER =7k 2
LT ) R R e R T 0]

SURCHAHLED BaHRS T
E CLORFENTLY T:

Plate 2
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Table 9-3 Summary Flow Report Temp Meter Site 2

Summary Flow Report

FLO

:""H'i RESESSMENT SERYIGE
1181 Erigewates Bumus, i e gridd Burspan Counity, HJ 73 Ciroular Ling
Fisi trig} Bl Fler o) i Fain [inl
ARNDIOAT {Theh ATATT Zaeaz 11 242
ANOGN T (R SE7H 31104 22 334
AT (Eald 10578 1338 M4z
A T (Sl 11.511 01248 21 404
AT Man) 9430 HEX 20005
AT (Tim| 10322 9798 20 B0
AT ddved) Bava a1.758 M
AT (Towy 0 J9.788 31 308
AT (Em 13401 ¥ 22780
AMECET (o) 10558 350 23540
AT (Sun] e . FLE
IR0 T (et 14472 AL 2BE3D
10T (Ta| 1482 AT 20 &g
AZICHT e 182530 XErd 20703
AEWRCHT (This)h Ra R TR 20403
AT dFM) 12897 .27 24,750
AIRESAONT Bl 15561 X1.z2e4 20473
AT (Bun) 16. 783 X5 20,743
ARTEOHT dan) 14533 3713 27 556
OrBECOET Tk} 15.573 & 28420
ArER0T vl I3 Ted M 03T
rBOHINT (Theah 15.1249 M.519 ITZER
A318°0NT {Fr) AEED [ RS 9.6ET
Total ter period 570.374
Win 2.370
T T 4.8
Max: L iy
[Foewd on: G017 Fagr, 1 |
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2

1187 Cogessmier Avanus, it b gris

Summary Flow Report

FLOW

ABEEEEMENT BERVICES

Ente_ Fiew fmml} (o L1 Fain fin]
ANOTT (Bal) 32350 53108 l1 kT
ATHAONT (Sun) 23872 43 &7 33.08E
A0 T (llan) AH T4 38708 25,687
42017 (Tom) 23 £ 580 43881
APIT v 24705 42381 iR e
ANRONT § Thasg 1580 5T E0a 35, TET
&FT/20NT {Fri) 24 708 44 JR a5 g0
AR T {Eal) 23 860 EFET 33 140
AR20AT {5un] 480 I s 20010
AR T (Mo 44k RLEL ] 26200
A1 2T [Tl 6.2 s AT 0TH
A 10 T (Wded} 6780 14528 26547
A A0 T (Thu| 14 1B i e ] 25 168
A 470 T (F 162101 12448 24703
A& T (BT 13276 e ] 24 497
AN BT (Bus) 14930 e I - r) 24 256
AN TEAIT (Man) 12516 A 20865
A0 ST T 12,096 fra: iy a2 240
AN T (W) 1137 +.578 22 558
AT T (Thuy 11273 13 354 23302
A 1EONT P 15 118 384T 26087
AT (el 12700 L 23270
ALY (Sun) 12 g I1.14B 22T
ATIOT T (Man) by By 1005 223708
AL T (Ten} 441 4537 |
AT (e 17183 40153 i
ARSI T {Thuh 15853 4,252 26 408
ASEIONT i) 18 181 X3BET =130
AEA0NT (Sa) 15 ¥H18 2483
AT {Sunj 13T rora 23558

Total far period A% 104
[T 11,147
Aup: 7833
Mz ; Bl BES
T T i Fane 1
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Summary Flow Report

FLOW

:ﬁh ASEESSRENT SERVIOES
1161 Ecgewaler Sasmam. in the graas Baigen County, K T Crculai Lice
Miinmm TPosk Flm Tainl Oaiy Tatal Aawm PeakHonly | Peak mtarasl
212017 (M) 12,680 b a1 146
ARR01T {Tusi 1L.B48 31,404 o ]
AR T [Sed) 10BEd 118 T
HRZ0T [Thuj 11.745 30607 24005
SRET [Py 10ARF .72 .13
HRE0T (B 17004 5% POz ZEE
HTEMT [Gum) L] 40 158 31.734
SRE T (Mo TH I 45705 IR B
ERETT (Tual oET13 WA I7.050
SIVEOT (W) il 1 ] 1Eaun ZE.DET
EHAROT (This) 1A ERR LY 25411
SHZT (Fri] 1857 RAN L 24 BTE
BHASIT [Sat) Y50 H0.235 AT
SHATHM T (Bunk TE4E2 LAR- T N
MG T (Mon) 20887 7744 331
SHAEM T (Tuw) 17826 IT M SR
BTN T (Wisd] 1571 L L
BB T (Thu) 44388 33404 #6180
SR T (Fa) 13928 23555 Az
LEed e ) T 13.38E M $1 506
SO T (S 14 532 23.m7 4200
AR ¥ (Mo 1d 438 A7 5E0 6 84T
SRR T (Taw) 11826 13447 480
Aron T (vvied ) 14728 O 4348
AEABOIT (Thup 12598 AT BEY 7 G
A0 T (Pl Fal] -3 ) HETY
TR0 T (Bal) 14,350 L FE1 2d. 858
AEMAIT (Bun] 14 53 FLH4E frall:ra:
AEERONT ghfien] 14,584 3 24.7403
B2 (Tum)y 137 ooz ZLETG
SAROT (W 15 384 azai 24 302
Tesal lor paried BI7.BER
M- 10 BER
HT0E
Max: Bi.THEZ

Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report = LQW
flhl'! ASEESSMENT SERVICES
1151 Edgewasar Avenue, in the grass Bargan County, M) 73° Circular Line
Winmm Feak Flow m mr- Paak Haurly W
Flow [mgl) imgd) _Fiadn fin)
BT (Thid) 12665 I EE zam
B2EMT Fn) 12.807 .TE3 22,743
BRA0AT (St} 13.541 31653 22.080
A0 7 (Sun) 12.420 31.273 22417
BISI1T en) 12441 11,508 22 87
AEZ01T (Tum) 21 31.570 23 867
BTR0T (Wied) LIS 30,328 21 559
BBE0T (Thu) LTS .583 21 668
BA01T (Fri) 10414 25357 2418
EMORIT (Sat) 8258 30491 20538
BT (Sun 14,8003 apaTa 24,308
BM22017 (Mon) 19.708 0.776 21532
BARRIT (Tua) 10,571 FBATE 21085
SMA2017T (Wed) 13,208 2951 21876
BMSRIT (Thi) 10,533 i Lril 20540
SMER201T {Fri) 10347 Ir.025 o0 &57
BT (Ga) 10023 41517 73132
EBMARIT (Suwn) 0285 Eal kg 21.738
BHA20AT {Man) 11580 49 TEE 5 080
BT (Tus) 14,474 3200 T4 BeG
B RIT (Ve 11,283 30,118 bl [
BT (Thu) 1.7 8108 21.450
BIFARDAT (Fr) 10 843 28840 21815
24207 (Sa1) 168506 B0.850 m|ET
B2A204T (Son) 13860 32.062 23,074
2A2047 [Man) 12 00 2T 56 21,862
B2TRNT (Tus) 12812 278 2233
BZRZ0T [viad) 10478 28155 20877
B2201T {Thu) 10832 28,067 20,843
BE0EMT [Fri) 10858 28477 20503
Total for period 558,575
Mlin: BL256
Awg: 222484
Mak: 80858
[Erinind on; T0/0@017 Fage:
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLOW

Sive: ASSESSMENT SEAVICES
&
1151 Edgewalar Svara, In thi grass Bargen Courty, NJ 73" Cirguilar Lina
FAFZ17 (A 10.115 3.157
2T (Sur) 11,608 7B 827 E'I:l.h!ﬂ
FIR01T (Mon) 1n.re 26 458 19.901
T2 T (Tua) 12 =50 18T a0 GE1
IS (Wed) 11,634 24, 438 20 0138
TE20T (Thu) 11.383 23912 10548
TTRIT (Fri) 11276 46,345 25 403
TRRITT (Saf) 14132 6 HE 21818
TERRMT {Sun) 11808 25734 19846
THOEZT {(Mon) 11383 24067 19.881
THAR T (Tusa) 11444 21079 1538
TH2R201T Med)
THAZENT [Thu)
TAZ0IT (Fr)
THEZ0NT (Sat) 21732 26386 2,681
THEEZ0T (Sain) 1233 24,041 20.845
THTZOT Won 12.032 491 20481
THEIOAT (Tue] 11 406 24,768 20.225
THHE0T (hied) 114190 24,817 18,857
TRAWHT (T} 11,153 28840 16658
TrRAE0T (Fri} B.BTS et 15427
TRIET (Sah 501 20053 19.918
TRM201T (Sun) 12.050 33375 1.854
TRAFT (Mon] 8140 42194 26.248
TRE2T (Tus) 11.085 2% 528 0283
TIZER01T (Wad) 10614 28,020 19708
TR0 T (Thi) 5588 4 584 19287
TRBZOAT (Fri} aE2e 24075 19223
TrA201T {Sal) B.555 26 551 184TR
TRALROT {Sun) BLTaT 24 532 18400
TIEA2007 (Man 5593 25 044 1Ee1
Taotal for paricd B3 105
Mim; a6
B! 19367
Maa: &5 148
[ Printad on: T 020@01T Pagy:
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLOW

i

ARSESEMENT SERVICES
2
1151 Edgerwalier Avanua, in tha grass Bangen County, K T3 Circylar Lirm
: Minimurn Poak Flow  TotalDally  Total Rain Poak Hourly  Peak Interval
o Filow {mped} fimigl) Flow (ma) fn} Rain {in} Rainginl |

BT {Tua) 9.388 25027 18474
Br220nT {Wed) 9,064 44,558 22088
A32017 (Thu 110,606 26.383 7. 100
Total for period .05
Min: B.064
Ml; 15.881
Max: ] B85
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Bergen County Utilities Authority

Sewer System Characterization Report

9.3 Meter Site No. 3

Flow metering was conducted on the upper end of the Overpeck Valley Trunk Sewer in Englewood as an
upper boundary condition to the model. (See Plate 3)

& rLow

METER EITE INFORMATION FIELD LOG

OATE: March JF 2017

SURACHARCE BFCHERMETHON

HENGHT A8 OWE WEIR

OYERFLOMW DCLLME AT

Mott MacDonald

Fmmre ke

R Ty

e

Plate 3
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-4 Summary Flow Report Temp Meter Site 3

Summary Flow Report

FLOW

'_;“"" ABEEHEMENT BERVIGES
[ Giousth Dman St of Homeok 51 Bargen Cownly, W) A7 croler ne
Cate Elomimedl __imudl __Flgsimal lin} Bein (n} Bgin e}
AT T M) 1957 1813 1 )
LELIONT (Wi QUEET 2AEE A
AT (Fa) [0S ] 1.850 1407
ADEDONT (Bal) Lol v e 1.%38
AUPEHOAT (Bus) EeT e b 1428
SFTEAT (M) [E R -] ZT17 .60
ArREONT (e | (e Fi ] 24Ta .78
AT Cavad) 112 pad ] 1.0
ArSOCAO T (Tl [aR: 1] P ] 1E11
AHEAT () (iR 1" Lhers FLLF
Total dor pesiad 15584
Min: 0.8
Awp: 1,508
ax: 4079
[ Erined en: ST 7T I
Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F Low
:r-: ASEESIMENT SERYVICLS
Soutn Daain 91 &6l Homask 51 Beepen County, M 4 grekar ke
Tty Flow (ool fmol Flow mal fin} Rainfin)  Ruba(nh
AT (B 25033 AT 2. Ta8
AEI0NT dBun) 1.3z 2434 15
AR T Shlisn) 4.178 2.0t 4ok
AT [ Tasi) .37 EOES LTET
ST (v 18EY JEET 2584
AEIOT [Thd Aakdd o Bl 2.758
ArFRT {Fi) 1.7 3578 e
AR T {Sal) 4210 L2168 T
AR T {Sun) 1.258 3110 Z.148
APV T hdan] [=1: -} T Z0e
AR LT [Tus) 1112 a4y 1.851
A TR0 T (el (=R ] 2354 1641
A W0 T [ Thas) =Rl +31F 1613
4452007 {Fr) 0 T M3 1.66%
A0 T S e AL 1.461
42007 fEun] 0 B & 287 1432
4 T20MT Wlian| onET 1. 858 1.288
AHEDOAT Tz} nax 1884 10
A0 T (WWed) 0383 Fll 1 7 1.3
AF20R0AT [T} 0563 2orr 1. 304
7312017 |Fri) OEDD rlF 1345
AFI20T [Eat) 0488 2 1.34%
4252017 {Eun) 0 485 21m 1287
4242017 |Menj 0435 1876 1354
4IR0T [Tisal 0E55 2707 1483
STATOT Waed) 1025 2.24] 1 AY
HITR0T [Thi 0505 2220 UE ]
SIAPIT [Frij 0284 228 LEC
SHRT [Sat) 0E21 221 1381
SN T (S 0573 18976 1,307
Toriml Far pariod 53408
Min: 0.3
' 1. A
o
[_Printed o $7T017 Page._1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

Sim;

FLOW

AEZZEIEMENT ZERYWILESR

Souls Dhasn 51 &l Hohesk B Basgan County. MJ 47 circutor fira
Dir Piows (gd}) grreged) Elirs (g iin] Rinin. el Bign fin)

EHE0 T (Mon) 0538 1Eaz 1288
SFHOAT (Tisaj 0537 1&TH 1282
SrARONT (ivety 047 1834 1184
SMROTT (Thsp 02494 1240 144
SI5TT §F i) &.388 4353 1878
AT (Sai) 1 885 3404 2438
ARR0T (Suni {37 3079 L]
BE2017 an] HEH 4782 1.854
BA2017 {Tum) 0,753 7 406 1414
B0 T (ed ) .21 2344 1404
BA12017 (Thu) o 2 1440
BFAZE20ET (Fal (AL FRE" 1,307
BHAEAT (Bad) 0 8i0d 1y 18T
BEMA0NT (U 1676 AT 3ma
BHERIAT (Mon .18 281 1
BHBA0ET (Tud] O Bread 2506 1,734
B T20HT (e} OB 2478 1817
BHAGOET (Thuj 0L TaT 24550 1.580
B S0 T (R uEES 2.232 1478
SiNOAT (Ha) 0L55d 2,003 A.87
SIPTET (BuR) Du.5e3 .24 1418
ErEHROAT (Rdin) 055 2144 .85
ST (Tua) OUEET 204 1.3
ST (ot 05332 T A0E 1,500
SipEDIT (Thi) DLEZE 2504 1823
Sr2077 (Fili i | 1.657
ST (8a) CLESE 2. 1H0 1,340
SE201T {Bun) a5ra 1.0 1.280:
S0 T Gl G5 & ET 1.314
52T (Tum) (SR el 1 ] 1283
ST (e [ i1 1.287
Teaal for period &8 B3

Min: 0 M

feg: 1575

Bl : 5383

nn; Fage; 1
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

FLOW

AESESSMENTY SERVICES

ih Dean 51 6l Haneck 5 Bargon County, M 42 circular bne
Dale Flew {mgd) (mgd) Flaw (il fin} Rain {in} Rain fin)
BA2017 (Thu) 0516 1966 1206
202017 (Fri} D416 1799 1.200
SAROT (Sat) 0424 1823 1.082
B2 T (Bun) 0383 1833 1437
EAS72017 (Mion) 0386 1.740 1.125
BER01T (Tus) 0357 1751 1,080
SITI2017 (Wed) 0286 1,881 1,057
BAR201T (Thu) 0348 1732 1,060
ERRIT (Fr) 0381 1823 1.061
BH0201T (S8t} 0331 1754 0.956
EM12017 (Sun) 0304 18088 1035
BMZ20AT (Nbon) ik | 1873 1082
EMAR0T [Toe) 0262 1.568 1.035
BMAZOT (Weed) 0280 1,525 1,006
EMARDT (Thu) 0233 1829 1.003
EMEZ0T (Fri) 0253 1,846 1.008
BMTROMT (Sad) 0334 1.802 1.061
BMERIT (Sun) 03z 1.807 1.07F
BH182017 (Mon) 0.326 FREY 11477
B0 T [Tus) 0368 1. 7RG 1.0M6
21207 [Wesd) 0282 1,653 1.088
BZ2R0T [Thi oae 1.86% 1.004
232017 (Fri) 0318 1,587 1,087
BI242017 (Sat) 0477 1176 13285
BI252017 [Sun) 0281 1,654 1,085
EERT [Mon) 22 1.887 LR ]
B2ZTR0T (Tus) 0.21% 1,554 0.598
B2AR01T (Wed) 0232 1.613 0.568
SZAR0NT [Thid) 0225 1.484 0.6%1
302017 (Fri) 0228 1.589 0,558
Total for period 5A
Bdlin: 215
.ﬂ.vq: 1065
Ma; 3178
[ Printed on; 1002057 Fage: 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

FLOW

:h: ASTESSMENT SERVICES
Houih Dean SL sl Honeck 51 - Bergen Courty, M) 47" cirzlar lin
Owte_ Flow [magd) {rwel} Flgey jmeh fin} Ratn () Rpin finj
TAROT (Sal) ) 1,43 0,530
TR0 (Sun) v 15X . Ec25
TEMBOAT (Mo b7 1608 0,855
TR20T (Tua) 258 1.582 La%
TISR0NT (Wad) b 240 1.385 nagt
TERIAT (Thu) 0245 1445 23
TITROAT {Fn} il i 10485 1.1
TARINT {Saf) 0358 1663 1.073
THZDAT {Sun| 0264 1.538 Q3%
THI01T (Mon) 0233 1428 826
THARZMT (Tus) 0300 1.469 0960
THHHT [Wed) 0210 1.413 aaiE
THIFTT [Thu) o217 1411 0.8
TAF017T [Fri) 0213 2047 1064
THEZMT [Sat) 0285 1.567 0,950
THE201T (Sun) 0233 1.473 0.B0E
THTROT Mon) 0218 1404 4515
THER0TT (Tus) 1 fedric 1420 i
THEZOT (Wied) 0.182 1.428 .62
TRO201T (Thuk &.188 1,443 mETE
TIAROT (Fri) 181 1,508 ETT
TrER2AT (Saty 0,186 1556 naid
TR (Bun) 0.380 1,588 &l
TITAR01T (M) o162 1067 1154
T2 T (Tua) B0 1,438 [ul=rh]
TIZERIT (Wad) EL 1483 [EaD
METR2IT (Thuj 0FES 1357 CUBAS
TIPRRMT {Fri) .23 1453 (iE g
TrFA0AT | Sal) D15 1423 0785
TEAAR0AT |Sun) 0.462 1.344 [l g
TERR20T (Man) 17 1278 Q813
Tatal for period ZE754
Mir! 0152
B! 0608
N J.0es
[ Frinted on:  TOE0FC1T T A |
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F LOW
:'"': AZSESEMENT SERVICES
South Dean 51 af Honesk St Bargan Caunty, b 47 cinculsr e
Din Flow {mge] il Eloye () fin} Ratn {fn} Rain {in]

BT [Tue) 0.166 1273 0,784

B2 T (Wed) 0140 2.8 08T

BT (Thas) 0156 i ] 0835

BT [Fr) 0148 1461 0.882

BIBZOT (Sarl) 0185 1431 B0

EEZ01T (Sun) 0110 1,295 0 TER

ATE0T (Men) Q.420 1.721 0542

ARE01T [Tue) 0241 1,393 0B

AGZ01T (W) Q183 1.6 0E54

8HO2a1T (Thu) 0138 1.233 el

BA1RDT {Fri) 0185 1.5&9 0704

BMZ2017 (Sat) 0,245 1.295 6772

B30T (Sun) 0,143 1338 0.786

B4R T (Mon) 0.128 1.351 0812

BHSR2T {Tua) 0230 1.560: 0334

BHGRAT (Wed) 0152 1.283 0808

BHTRAT (Thuy 0134 12287 QFIT

AMAR2DT {Fri) 138 6.23% 1,553

BMQR0AT (Sak) ih-.-T] 1522 0837

BRI | Sun) 0218 1472 0.a88

BZ1R207 {Mion) 0188 1397 0.854

BT (Tua) 0205 1348 .BT4

BFAZ0T (Wviad) o218 1385 0.BE3

Br24A201 T (Thul Q21§ 1.345 B2

R/ZER0T Fri) 0183 1.312 .08

B2AR201T [(Sal) 015 1.308 0T

BZTROT [San) 0121 1.31% oTaAT

B2A201T (Mon) 0144 1250 0740

B80T [Tue) 0.136 1.214 0748

BRI T (Wl Q137 1.414 0.750

BEA201T (Thau) 0.133 0,595 e

ST [Fr) 0.1z .62 nyis

S22 01T S} 0119 1,20 oT2e

SA20T [Sum) .40 1818 1018

BT (Man) .30 1634 OAaTE

SURZTAT [Tua) .39 1.632 o878

BUR0TT [Wisd) 0162 1524 0884

WTE0T (Thu) 0.205 1.584 0847

QUB0TT (Fri) 0175 1478 0,841

WEFOTT (Sal) 0&2 1.563 0.842

SHANT (Sun) 0147 1603 0.845

112017 (Mon) D145 14143 a.BeE

FHIROTT (Tua) 0.418 1440 0,782

SRR T (Wed) 0.000 1.381 252
[ Printed on: 02000 Pans; | ]
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

FLOW

ASEEFEMENT SERVICES

uth Dean St of Horech St Bargan Coungy, MJ 47° giroular line
Minimum FaakFlow  TamiDally  Total Rain Peak Hourly  Peak Interval
Dais Flow [mad] fmgd] Rain [in} Raindin] |
Total far perad HAT
[ H 0.0
ﬂ.u“. 0828
M 8.2
[Printed an;  T0E0Z0TT Page: 2

Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

9.4 Meter Site No. 4

Flow metering was conducted on the upper end of the Overpeck Valley Relief Sewer in Englewood as an
upper boundary condition to the model. (See Plate 4)

‘FLDW

METER SITE INFORMATION FIELD LOG

ORCT Begal Chaiy K] RTE: Marcy 10 17 B [ A
LOLATEM. DN Fisis Lo JEL ek WL &
RO BERTE: SEGo L T LS

M- H LS u
R HARLE CUREENTLY TO LEWEL.

Plate 4
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-5 Summary Flow Report Temp Meter Site 4

Summary Flow Report

FLOW

Sl ASSESSMENT SERVICES
&
Horgha¥ Facs Borgen Coanmy, M) 43" crlar bne
Ealn Fles (erml {ma) Fla drma] {in} _Egin [in} Rainin) |
S T (Fa 24103 280 1654
112017 {Bal} 2143 2.883 006
AMACT (Sus) 20058 4,184 068
SASOTT (o) 168 2,78 andp
ANATREUT (Tum)] 2117 2526 3026
RSN (et 24038 3. B56 2058
AT (Thah 27 2810 306
ANTROTT (Pe) 2 0 .07 3067
ANBG T ¢S 2043 amn 3082
AMSR0T (Sun) 7208 4,950 3333
ATTNECNT Qe 5y kL 2,313
AF1ER0NT (Tem} 1450 4,507 3.3
AEIECAT (vl 2.4 A4 B a.488
AFLPCAT (Thu) 2472 & 1 a.248
P40 (R AT oA 141 185
ArEET {Eall 2184 o 248 Ll
APER0AT {Eun] 2824 4482 3518
FT0T Pelioni] iy | 4 B8 3540
WBEDOIT (T} THIG 52PE any
ACPWROT e Z.B57 A4 THT ATH
WFNIIT {This) 66 £ 53 AEET
162017 {Fril 2TT2 5543 L4080
Total Tor perod TZ1 N
R 1.BB3
AzZTE
EI bk e
[Frimed on:  G7E017 Page: 1 ]
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report w
:m: EE&F-EEG? CES
Herdhod Mace Bengan Cousty, HJ 3" carculer ing
Mivmrum Feak Flow Total Duily Tetal Rain Poak Hourly  Peak Inlirial
FMnw (mgid} il Elewimal ¢ Hadr fink Famiin] |
AMOT (BaT 31T h 384 o ek
HAEAT [Sus) 3001 4 BRD £.081
LR o) 2B 4843 LBET
AT (Tun| 28T TEIR L A6E
WSO T (Wi} 5385 568 4381
AN T (T LT BETS £ 481
AFENT (Fri) I 5 46T &aiy
LRBNT (G 3 Dl 5153 4100
ESCPOET C5ur) J 063 L1 & 0ED
EMOETAT (Mo 2500 & 548 3475
AM120T {Tue) 277 4734 3841
SAHITTAT (Wiad| 25X a4 713 aras
AT (Thul 2707 A & JETR
AHARDAT [Fi 2781 4 251 ageT
ANEEANT (Sa) 25872 4517 AE03
AHEZTAT (Bum) 2.77H d di=] Aap
A TEOAT (Mo 2 5648 4.7 asor
AHROAT (i) 2 50T 488 J428
A0 T Vi) 3378 4 204 a.M58
AT T (Meii) 247& d4.206h 438
AT (el 2537 d &30 3453
ArFIrAT (Sal 24749 4.072 A48
AT (Sus) i3z 4 256 3.334
AT (Mo 2184 4034 2.5
ARSI (M) T i41 4,714 1334
ARECAOTT (W) 2570 4,253 2574
AT (Thuj 3513 4, 255 34T
ARG T (Fa) 2273 4. 287 2431
AN T (Bal) e 1] 4. 210 3.¥0
AT (Sun) T 2T 4,253 1M1
Tatal for pasiod METET
. 2153
Aoeg: 378
Max 7.5
P ricbed on:_ W70 Page: 1

Mott MacDonald 138



Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

FLOW

f"- AEEEZSMENT SERVICES
P Pl Barjpis Conity, b AT proalar Ines
Minimum  Paab Mlow ot Dy Peak Hourly  Puak mbarvas
it 1] Flowmgs)  [mgd]  Flew [mil Banlln)  Ralngn) |
E10017 [Man) 200 FRE a0
ST [Tus) M6 o052 2258
S0 [Wed) 1| L0 114
ST [Thul 2070 4,057 a0s8
SEE T [Fri 2100 [T EH] ATE
BRI (Bt E T 0 L RS 3.5
STHNT (Bun) 253 4784 145
SMEMT Mo 26TE A 558 5734
SRET T (Tusl 217 LY e 351
EAWR0IT (Wed) 235 e8] x4a78
SHHTR0ET (T il | LR & adA
SHEZ0T [Fri] 7283 433 H414
EHE201T [Babh 2287 Baas LE L
SHAZ01T [Ben} 263 LA ] avm
SHEIOIT (Mon) 2 dET i Bah ams
CHARDTT [Tus) 1885 & 76 418
SHT01T (Wad| 7585 &7 A4p8
EHBZT Thuj 2318 & 284 3 465
EHWIIT [Frib 221 431 1340
ESUINT (St o 34K 3G6T k-]
BT [Bunh 2 281 4130 3260
ST (Mas) 5 205 4173 a783
EEASAT (ol 2080 4162 31|z
ST (Wkadd| 1840 3538 3162
SEEAMT (Thul 1585 4183 3.43@
EERENTT Frb 2458 4.162 3.2
BETAT (B 180 3800 1095
SERA T (Sund 1734 4 g 2385
SR T Mas) o 4 2554
SO T (Tus) 1977 4.4 2850
LS R F- 4334 3048
Talsl for parisd Tahing
Hin; 1734
g 4.%5H
" 2533
[Finied en:  Srim0tT [T T
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Bergen County Utilities Authority
Sewer System Characterization Report

Mott MacDonald

Summary Flow Report F LO‘W
:hi ASSESSMENT SERVICES
Mardral Flaca Borgan County, MJ &7 circular line
Date FElowr fmgslh frd] Flow i) (i} Fiain () Fainfin] |
BI201T (T} 1.783 3833 2.587
Br0T (Fr) 16872 3545 28T
BRN20T (Sat) 2.000 A.845 2.559
B0 T (Sun) 1. ED% 3929 2 a4
SR04 T (Mon) 1.580 3.881 2.8954
ARBE0T (T 1.580 1501 bl o]
BITE01T (Wed) 1,885 4,052 2934
BB (Tl 1,575 a.yo7 2a28
AT (Fri) 1.867 3,845 2820
AT (Bat) 1 BES 3578 el 0
M1 T {Bun) 1.3 4,077 2882
BT (Mon) 1614 1,664 2 08
ErTR20ET (Tua) 1.768 3.718 2878
BH420T (Wed) 1B 700 2 E23
ArEE2MT (Thu) 1,839 3. 740 287
BIER0NT (Fei) 1.480 3.550 g2
BATR20MT (Sal) 2.084 3645 2 aap
BABR01T {Hun) 1.748 1817 948
BMER20NT (M) 1.568 3,622 Z 518
BIIVROT (Tus) 1,764 4,158 2918
BRA201T (Wed) 1,848 3885 2383
SZ201T (Thu) 2 po 3728 2 988
BFFRR0AT (Frip 205 1ETS 3014
ER420NT (Sat) 1.6M 4371 34978
ArES20NT (S 2.045 198 3062
BRAR200T (Mon} 1.e50 3938 3101
BIZTIR0NT (Tuwa) 1,574 3841 2023
GRS T (Wed) 0.802 1ETE 20320
BENR0YT (Thu) 200 agap e
BRAGROAT (Fri) 2074 3784 2981
Torkal for perics BA.had
Min: 148D
ooy 2851
Max: 43T
Pago: 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F LDW

" ASSESSMENT SERVIGES

Mordhot! Plaos Bargen County, M &2 groular ling
Wilwm  PeakFlow  ToWiDally  TewiRam  PeskPoarly  Peakinral |

THRAT (Sa) 14873 iTe0 2818
TH2T (Sun) 2063 3858 2510
TIAZ0IT [(Man) 1682 arm 2.BES
Thar2oT (Tue) 1.841 a8 13
TISZOAT (e} 2,001 AT 267
TEZA0T [Thau) 1,835 3,740 3.003
TIFEMT [Fri 1508 4878 3,082
TIRA01T (Sai) 2.1E5 4,042 3168
TIZTT [Sun) 1,675 4,000 3053
TANXT (Men) 2073 3. 760 aga2
T 20T {Tua) 2,478 3.800 3073
TAXZ0T (WWied) 1.873 3,750 ipas
THH20IT (Thu} 2.081 1.891 3.052
Tr4s2017 (Fri) 1.928 1EE0 a0
THSR01T (Sal) 2978 A 50 3040
TRE2MT (Sun) 1,581 i§ar aa20
THTE201T (Mon) 1771 3847 3023
THB20MT (Tua} 1871 3.788 d081
THRIT (Wad) 2.072 3,603 2985
TrRARONT (Tl 1.520 3 528 3007
TRAR0AT (Fri} 2108 3788 3023
TrRIZROAT (Sal) 1,537 1833 288
TZAR01T {Sun) 2 0154 JEa7 2872
TIZAR0NT (Mo} 1,854 4914 3099
TIER2T (Tua) .02 2866 27968
TITERT (Wad) 2 026 1048 2863
TRTRAT (Thu) 1571 3889 2908
TIZERRMT (Fr) 1677 ETTT 2867
TERR0AT (Sak) 1780 ATET 288z
TR0 T {Sun) 1.622 3663 2882
TEE2077 {Man) 1907 a7 2,602
Total far period 52509

Miri: 1. 506

A\r’; 2938

Max; 4,504

__ Printod on: 10502047 Page: 1
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

FLOW

AESESEMENT SERVICES

Hordhof Plaos Bargen County, NJ 42 circular fine
Wmimum  PRaAKFiow  olal Daily  Total Aam Poak Hoory  Poak
[in} Bain {in) Rain fin)
BHR20T {Tum) 14859 3588 2804
2207 (Wad) 1618 4257 b1l
BARMT {Thu) Zaar 3870 A 067
BARAT [Fr) 217 3874 3047
BER0T (3 2075 3.BE2 2887
BRI T [Sun) 1966 3.0 2866
AT T (Man) 2039 1685 2578
AEF0NT (Tua) 2426 3.848 Ty
AEB201T Wed) 1,881 3658 .07
SWINT (Tha) 2042 3.725 4567
B20M7 (Fri) 18T 308 2 B
AMER01T (Sab 2116 3.707 405
AAE201T (Sun) 1754 E28 2950
BA4H2017 (Mon] 1.785 3,746 2587
AAER0TT (T 1658 4.0a( a0
BHBRH T (Wed) 1.857 3700 2q77
BATR20TT (Thu) 1,819 158 2955
BMBR20T (Fri} 1.288 n.og2 4437
AMS20AT (Sak) 2178 LRy o ]
B20R20T {Sun) 2080 380 3118
82152017 {Man 1.7r6 3453 3074
BZ2RT (Tua) 2031 37BE 307
BEAR0AT [Wed) 2034 4101 3066
B242017T (Thu) 1.980 3833 2968
BS252017 (Fri) 20588 3.833 2,874
B2E201T [Sat} 14838 3BET 2.882
B/ZTI0NT (Sun) 1,858 3,680 254
BS2A2017 [Man) 1781 1635 2.8
BAPIONT [Tum) 1838 3,668 2502
B0 (Wed) 14929 1EN 2815
BT (Tha) 1.829 3624 231
27T (Fm) 1,83 L B53 2818
22017 (S} 1.867 2633 2781
WATDT [Sam) 1,868 ATT 2943
017 [Mon) 1627 Jag3 2968
QRINT [Tue) 1,788 4318 3005
Q01T WMiesd) 1.658 amie 2aay
WTE0T (Tha} 2.058 T30 30T
SR T (Fri) 1.628 34878 2560
WWIOIT (SAly 2.046 3876 2.8
AR (Sun) 1728 3748 2.863
AM1R01T (Mon) 1E23 3704 2,952
BRI (Tua) 1,783 A.801 2.8
SRR (Wed) 1773 AB15 1.481
[Erinied en:T00E0T Page]
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLOW

EH ASEESSMENT BERVICES
Mordhafl Piocs Bergan County, MJ 4" Groular line

Miimum  Paak Flow Tolal Rain PeakHeurly  Pesh interssl |

Total for pericd 130162
Mir; 1208
: 2808
Miax: 8062
[Printed on: _0va0v017 Page: 2
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Bergen County Utilities Authority
Sewer System Characterization Report

9.5 Meter Site No. 5

Flow metering was conducted on the lower end of the Main Trunk Sewer relatively near the WPCF. The
meter was originally intended to be installed closer to the WPCF, however access issues resulted in the
meter being moved further upstream. (See Plate 5)

& FLow

BETER EITE INFORMATION FIELD LO:G

LR L1y =t

OATE: March &, 25011

GPSMOWMERTS: S085084% -Fa 031807

SARMCHARCE NOME EVIDENT

== e ey

e

LI [KNF ORRAT RN

HEGHT &80WE WEIR:

LM HARCED MARKSE TO- 1T 00"

OVENFLUW DUCLRE &5

Mott MacDonald

-

Plate 5
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-6 Summary Flow Data Temp Meter Site 5

B Turrgdd FCW. wad Riouie 45

Summary Flow Report

Bogen County, M

BE° Circlilar Line

FLOW

AESESSMENT SENVICES

Winimu Fak Fiew m

Poaklicurly | Paak Inienal

: DOt Flew (mad) imedl

AERIT O 2308 A3.481 mm
ARNROAT (Thas) e el | 44332 38N
IMAM T (Fedy 2472 AT 520 35 3BE
180T (Eaif 22440 40,126 35430
AT (Sun) 22T 45,57 LRk ]
AN AT o) 21 .568 42 X6 Jansa
AAAT (M| 21.338 45508 24 A6
ANEGOT (vt MA% A5.476 34 560
AE0A T (Thuh ot 45577 5408
AT Rl TR a7 B TTE
A& T (Be) FEiE S48 AT 02
AINSEAT (Sun) FLEE 1258 40507
AT (on| = SLTEN 40811
2T (Tom) P ] 53 2EE 41,837
AT (W ) 53 B3 41516
AZW2NT (Tras r, e ] 45 T10 M.573
NZAEONT (Fri) iTee 2 572 =
NESEONT (Sall 25 pig Ll HETE
DB T {Buni 2T BOT14 Lk
LITTRONT Palinn] il ] ¥ e 434
DD T {Tasah 28 B B1EFT #5710
AFWRT (W) 28T wREE ek B
AAWDIAT [T .00 AT Ak R
1R T {FI A5 Tiam 53360
Todal for perod BZE.B0%

M. 21.304

Awgr 38 T

Mg 3201

[ Frinted o T0T Faga: | ]
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

FLOW

rh" ASSESSMENT SERYICES
Bsrges Turnpdks BOW. and Fouis 48 Basgen Cicurrty, HJ 85" Circulor Ling:
Winimm Foak Flow  Toiel Dty Tatal Aass Paak Hourly  Poak moarsa)
Cnie trred) Flirm i) fii) Fain {in} bl
AP0 i) 47 EE3 T2 424 LRI
EDT hun) LR £2.740 E1 815
AN T b 48 e B 115 40081
AMRONT (Tom) A4 588 &0.35a B 38
AMBONT Ve A7 278 £ B4 58428
ASS20AT (The) 4287 01,348 El 181
ATV20AT (Fr) A1 28 .50 E0.ENS
AIE/DOAT {Ball A L2 £4.008
ADOAT {Eun) 4006 25T 80087
AN RT (dion) 1736 sA.T10 ELE
Ar12017 [Tus) 52.26d BN 48.108
AN T (vead ) 3054 55,342 A4 388
AN T (T 8750 EZ.ITH 42170
AMAPENT (Fil) T6.BEE 54108 A4
AFSBET (B IT51E 53,653 41,053
AN T (Bus) 7312 64 B2E 1,004
AN TERE T (don) B34 £3.205 33,040
AMAPETT (Tua} BEEED &2 124 ¥.655
AMERONT (Wved) 24.978 &304 I7.HET
ArBNRENT (Thesh 24632 #5254 33247
Ar21BEN T ¢F) PREAD 51229 &1.188
AFI20NT ( Galj 24 &80 52527 32618
AFEW200T (Sun 25240 48 30 35004
AiZ4200T fistion) 12508 A5 G H5. 054
di252007 (Tom) 305D £ (S 4118
ABE20NT (Wed) 35318 50 G54 46700
AiFTR00T (Thah PR 2N 52730 41872
AIZHTDIT §Fn) MM 50 887 4070
AFZA20T | all #0m 5024 30065
AFI20T {Sun 2017 53 038 =2
Total for pericd 100252
Mis; 22 800
hug 45 B42
M #1348
[CFrimed on; &00017 Fant
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

S
§
Bt Tuingism KOO8 ared Rouis 40

Bergers Courty, W)

oW

ABEEEEMENT SERYICES

Wemmmm  Fank Flow  JoliDasy  Teial kain FoakWoursy  Peok iarval
i 4 ke i .

D

B30T (W] o & 0T Aam
E20AT [Tusa) o, 15T &5 0 I a6
SIER01T (Wad) Z3BE &5 BaE B RES]
S 01T [Tha HazkE a4 BET HEN
S5 017 |Fii) R8T BLEIE A
EET017 |Bal) aye AN 50 GED
STRT {Saan| E0ET BE TEL vl o
SHRS01T (Man) IL0E7 GE BE3 AT BT
ST [Tus) 51 041 BT 755 &5 535
SAORT (v o B3 001 e e
SN T (Tha) R 52403 £2ETD
EMI20TT (P} T Sk 51T £1.185
BM20NT (Gal) I A T2 885 FEg o
42T funj &5 5 il ] 55347
&8R0T {Nion| HOE 86400 w0 243
SHER0T (Tumh A bR & A5E
ETRT (Wedl) XD Ak 54 BTE &4, TE
EE2IT (Thei 22063 A5 DhS % e
SHA2MT (Fi) 28 3485 82 o0 Lrdl i
202017 (Bal) e 32 5Ta 0 B
2172017 Bain] 26802 i B a0k
SR {kon ) 25 660 Faara a7 (Mg
ERRI0T [T F ] 50 BN &0 250
ERAD0T (W) 26 742 AR ETH WA GEE
20T {Thi) 28 23T 35 000 a1 s
E2E2017 |Fr) 30 855 54,208 437
EITRNT | Bat) pach:k 1] 48137 MM
SIRR01T | B} 24 5BE &0 b e
ERZ0T (Wan) 22164 =3.028 ArAp3
SA0RT {Tus) 23374 47 TEE 36 550
ESRIT [Whad) 25384 L s L] 36 208
Tolul Per priricd t.A3zear

Min; 18

g 42 550

M- =il

| Frinteden: GTEGTT

Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

FLOW

;m: ABSISEMENT SERVICES
Bergen Turmpke R.O.W. and Roule 45 Bargan County, MJ B Circular Ling
Dty Flow (mpe)  (mad)
BT (Thuj 24,002 A7 5H 408
AT (Fr) a2 #4053 34 968
A0 T (Sal) 2240 46502 34 8140
A0 T (Sun) 21724 AT.E7H 3424
AEFNT (Mon) 21.508 44,173 34673
BEFOT (Ti) 20,781 45770 35376
BTH0NT (Aed) 22.085 44 BED 34360
BEE0IT (Thuy 20,854 43 576 3.8y
BE201T (Fri} 9. 237 41918 33587
BHOR0T {Sal) 18.773 47309 33 055
BT (Bun) 18315 44 208 33153
EMZ20T (Manj 20138 43,160 33 330
BMARZOT (Tue) 20137 418920 32 884
EHARTT (Wed) T8 0.8E8 2.8
EMSR2017 (Thud 19 458 F9.338 31935
BHEZ01T [Fr) 19546 45,775 A2426
ENTRMT (Sal) 19,764 2408 34 368
EMAROT (Sun) 18485 45,780 ki
BT Man) #0188 50.343 34718
BRE01T (Tue) 2314 43,355 3o
BRZT (Wad) 20404 42112 32.667
2T (Thut 18777 42 114 32160
BRIT (Frip 19,714 A1. 350 32140
S24/2017 (Sat) 26.153 82 200 ITRE
2SR T (Sun) 18880 43274 azma
BRE201T (Men) 18,714 45724 32146
GIT201T (Tua) 20285 A5 842 zE18
BRB20AT (Wad) 18748 aan 3nam
G207 {Thu) 17462 41734 an.asd
QAN20AT (Fri) 16082 ¥3470 30.208
Tatal for periad 1,000 450
Min: 17492
Brg: 33.349
M &2 409
[ Frieini onT0EII0T T
Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

FLOW

ASSESSMENT SERVICES

Mott MacDonald

Bergan Tumpike F.OW, ard Rouss 46 Bagen Caunty, K. 95" Circular Lisa
Batn Fliorw {rmgud] gl Fhaw fron) il Rins {in} Faln i)

THROTT (Sat) 17.471 4 B84 51 484
TI2201T {Sur) 18145 37 672 79157
TIARIAT (Mon} 18226 41018 #0286
TIP20T {Tua) 1B.E54 A3 3B 31480
TISROT (Wed) 18136 37474 0508
THR0T {Thish 18.053 MW7 79 581
WIRAT (Friy 17.708 50,450 17558
THAR0AT {Sail 74 934 48 525 25833
TEZNT {Sun) 0308 41,428 31.820
THORDT (Man) 19924 42 612 32 ETE
THARO1T (Tue) 22270 44 812 %2 881
TH220AT e} 50335 43 704 =807
AT {Th) 18823 39181 #1028
THART IFri) 17758 B0 518 35024
THAR0T [Sa) #1580 45 7ED %2747
THEZNT [Sun} 18162 43563 31,501
THTR0T {Man) 185368 40174 301838
THARNT [Tua) 18395 24 856 30774
THARMT ed) 183AT 40230 0,604
TIROET [Thin) 18378 38712 30,453
TE2017 (Fri) 18 432 37 702 30,167
TIZARMT (Sal) 17 458 28 78 28678
Ti232017 {Sun) 18 437 30863 31.108
Ti242017T "lhﬂ:l 1B Tan 55 420 a7.08
TI252017 (Tus) 30 426 41,847 31.792
TIAER01T (Wed) 1B BB 40 785 53,045
THETR0T {This) 18125 40 363 30,506
TE2RR01T [Fri) 18913 H9.503 30,588
TI2A01T (Sal) 16608 40467 29,143
THAR01T {Sun} 15752 308883 28,754
T2 T (Man) 18016 a7 152 28 B16
Total har pariod E7E.280

Min: 15.752

- 31,456

Max: R

[ Prisied on: 105000 Fane_ 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

FLOW

ASSESSMENT SERVICES

Eiargen Tumpike B0, and Route 46 Bargen Caunty, M) S5 Circular Lina
Wi Feak Flow Vol Dally Total Rarn Paak Hootly  Peak itaresl
{r] Fowpng)  {n] Rain {in} Fain fin]
BARDAT (Tua) 17.654 35,146 28 508
B0 T [Wed) 17451 45 378 487
BAARDAT (Thu) 17.738 35874 28,742
BT [Fi) 17413 o B ] 28173
BASR0AT (2] 18305 41,852 /BED
BEZIAT (S} 15.806 BE.805 27.786
BTN T (Man) 17 E3E Bo.81 ekl -]
SRZOT (Tua) 18543 T 30153
BT (W) 17407 38,786 28,332
S IEDA T (Thaa) 17343 37821 28.849
B1R20AT {Fri) 168882 IT AN 28,746
BN T (Satl) 18,428 &3 PR3 3342
BT (Sun) 15,068 35332 28363
EMF0T (Mon] 17.824 37540 20,658
BAER01T (Tues) 17.BE0 36,580 26,183
EM BT (W) 17461 38. 798 28,558
BATR0T (Thu) 17,785 3532 283214
SMEEOT (Fri] 17,400 A 164 36T
BNE2017 (Sal) 20478 41414 19402
BEV201T (Sunj 1733 38,532 26543
B0 T (M} 17,573 3ras4 26 533
B0 T (Tus) 17801 38838 28553
BIEABIT (Wed) 18.658 40,747 10470
BT (Thu) 17175 37840 8023
BES20AT (Fri} 16,054 ! TR T 880
BT (Sat) 16621 &0 194 27200
BFTIRA0AT {Sun) 18,5655 arET 26855
BP0 T (Man) 18197 v 7 608
AER0T (Tua) TE45E 35 280 27.883
BAB0RR0AT (Wed) 15758 35,253 27 .88
BEAR0T [Thu) el 35,180 27009
BM209T (Fri} 15. 885 34283 B v
WRRMT (Sat) 13644 4051 28,73
BERRIT (Sun) 21 580 45411 FATE
S0 T (Mion) 16284 42 TIE 28,506
BSR20AT (Tua) 17144 &4, 20 25.78
WEROT (Wed) 1T EIR 45 754 32377
BTROAT [Thu) I8 458 £2.840 Fyam
SRR T (Fr) XX E3E 36,843 31413
AT (Sal) F2aAT2 35,881 31,205
BMOR0T [Bun) M ATD 41,172 3488
B1RHT (Mon) 2188 30509 31150
B0 T (Tue) 2356 34,507 3o &2
B E01T (Med) il ] 35,428 17157
(Erinted onTOE0EETT Page 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report
&
Bargan Turnpike A0 and Route 88 Bergen County, Nd B Circular Line:
Minimum Penk Flow m Total Rain Faal Hourly Fﬂhpﬂd
Date Elow [mad] {mud) Dovimg) lol Rain () Rain fin)
Total for pariod 1288514

Win: 13614

A 29754

Wax: SETY

(Eriniasl on:TREGTT Fager 7
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Bergen County Utilities Authority
Sewer System Characterization Report

9.6 Meter Site No. 6

Flow metering was conducted on the upper end of the Main Trunk Sewer in New Milford as an upper
boundary condition to the model. The proposed meter location was moved into New Milford due to access

problems. (See Plate 6)

& FLow

METER SITE INFORMATION FIELD LOG

DATE: Much & 2015 JO B B

LOCATION: 137 Hiwer Lana

METER SITE- B

CGPSTOMBENMTS: 40 820451, -74 IJ?U'I!-'
T

1 ¢l

M H Caplth
2717 W

Duiges

SLNCHAMGE HOME EVI

Lerzuiar 21" Hr

[=}

wwrars L

WEIR [RE DR AT N
HEIGHT ABDWE WEIR

SLNCHAMGED MANKE

CWERFLOW OCTURS AT

SLNCHAMCE CUNRERT

Mott MacDonald

Plate 6
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-7 Summary Flow Data Temp Meter Site 6

Summary Flow Report FLOW
:m: ASSESSMENT SERVICES
151 Rivar Lang Bergan Courty. MJ B Checuhar Ling
Dwie _Flowimmdl __ bvedi  Flow gl finy ks (i) Rain i}
RGP T (T TH 06 A5 50% BTIN
IMOEOT (Fj .248 HATS 20550
31207 [Ean 12 240 27 2 20 851
ST (Bund 12 585 T 208TE
IMARAT (Mo 11 E23 4 434 3-EL ]
IMAGTAT (Tuir) 42.182 2. TE A0S
AMSAT ed | 11 256 el 20407
AMB T (i) 12024 2004 )= ]
ATEAAT (Fe 12 555 24 558 s
IMASDNT (Ba) 15 28.803 20587
INGTOT (Sus) 128033 025 22002
IO T (Mo 14735 Z8.818 Held
IUTCAT (Tum| 14 584 2. 1 586
AT i) 15608 =0 22837
AEONT (Thul 14,704 Felii 825
A0 T (Pt 13,148 AR ] 1. 748
AT (Sa) 14 B 5 558 22304
AFEDOAT (hun) 15004 A 22908
AEFTR0AT {elan] 14,173 S0 .57
ABHIT {Tem) 15,434 50513 4518
AITHPOAT (W) 18,351 309 4458
BHBOT (The) 16,18 28 600 Fl
BT AF) 1507 G303 FEA
Tatal for perind 4874
M- 1. 345
Aoygs 21188
Mag: 35203
[ Eied o SRR Fage: 1
Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

151 Akstr Lane Bargen Cory, B B Corplpr Lina
Dy Flora ol imull_ Flgerimal _din} Fain (i Bamfn} |

AT | Sath T2 A0 N3 FEE
AIAEMT [ Bam| amv .Em 17 A
dFAZIT (Won} 18,3550 HEN 26 860
SLTO1T [T Z1.710 o RN L]
AIRZI1T (Wad) 24.297 5.8 Jaeh
AR 0T [Thii Z1. 78T 43118 1 EE
AITEHAT [Fii} o4 522 2653 2ATE
AR T (Sl Z1.378 X216 a7
AMZIT (B 1&.£34 EENE by - <
AFB0AT Sl 15.255 J3.EET 27508
AF A T [ Tus) 1503 ) [} 26 GO
AN AT (e 17,08 e er -} 24 528
AT {Thah 16 543 2EBES ZaEED
A4 T (P 15604 HE1T 23487
AFETT (Sal| 15T 31,244 AT
ANEGBIINT {Sun) 15554 SRH0E 3733
AFTRANT {den] 18 457 F RN ET
AMR2OTT { T} 14207 P i 1808
AFSRIT (e 13408 i EE ] T1EE
ABNB0T {Thad 13,050 &7 214574
AR21209T {Fril LT = 25 B Fe kL
42T {Sall 14,009 FERE 1,642
ARZN2OTT {aun] T = H 2B 20,548
A4S0 T {ien] 13650 26 385 Fal
dI220NT | Tue) 13423 0 Frfi
ABRBIN T (Wed) 156 25708 LA
dIFTRIT {Tha 15,265 2BATE el ph
A2ERBHT {Frij 14,800 28287 e L
AZFRRIT {2al] 14 538 SHTEE 19
AT {Bun 14 005 28429 £1.817
Tatal for period THLETZ

M 12423

Sy 25165

Max: A3 310

[Premd pn; _&7201T Page: 1 1
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Bergen County Utilities Authority
Sewer System Characterization Report

summary Flow Report

FLOW

:I'It AESESSMENT ZEEVICES
181 Prege Lans Bargan Cieusty, M B Cirgular Ling
imgdj Flovw (gl _ fia) Rain ) Bl [in]
ST [ManR) RacE: ] 282 21 288
AT Tusl 15508 25 s a0 g5
ACRET (Ve 15501 25 500 B0 v
ST T (Thul 12508 24 050 1 D
AT [Fn} 2813 43848 25T
BGE01T [Sath e W sRnsa
TR T [Ben} 18,591 HITE o AL
BRI T (Monj 1BAT a2 e 6 v
EASTAT (Tued 17243 31068 S4BT
EADRIT (Ve 1EAET 3208 24374
EMLRAT (Thuj 10 28861 2156
EM AT {Fri) 18T 25 BEd ZA0M
EM 20T {Bal] 14824 35,068 D6 247
EM 47017 {80 22032 35,880 19847
SFE0T Shban| 185 33202 2708
EMEDO1T (Tum) 17888 3z 165 25 388
S TEMIAT fivieh 178400 AN 24 BET
SERT (Thd LT AT 24 02
S 2T {Fe) 15 BET 2ETE iR o]
Srpi2i T {8l 14 548 HasT 2x4F7
S213017 (Bun) 14 250 PR bl v
SR T dden) 1% A& o7 HES 23 367
ArERIT (Tum} 14817 FER - 22030
S0 T Sl 14.0%3 28 101 21,384
ARE01T (Thed 153 ] FANRAEY
AL T {Fr) 15 (i 28 A prdli g
AR T (Bal) TEE1S 2B 34T 20 507
A28 T (Bun) 15 AL IF BT 2143
ARFRRNT dicn| prd By 26 355 i
SrRO2OTT o Tum) 15 B 254 HE3
212017 (Wed) T T 25020 20525
Tatal for poriod T2nENY
[ 12 505
Bags 2n408
Max; EREL
[ Prntar nn: Soio01? Paan: 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F Low

Sita: ASSESSMENT S5ERVICES
&
151 Rivar Lana Bangan Caunty, NJ 82° Circular Line
Winimum  PaskFlow  TomiDaily  Todal Rain Feak Hourly  Pesk interval
Diatn. Flavs (g} ima] Flow {mg] Lk Raia i) Ralnfin) |
ST [Thau) 13.162 2507 0307
BT (FH) 12,586 25.2a7 18.835
BT [Sat) 12.186 26,065 19,824
BMTZ0AT [Sun) 11,857 HWMT 18858
ABE0TT (Mon) 12.278 24,454 19.411
EBE01T [Tus) 12,279 24 B8 18441
ATEA01T (Wed) 11.643 24,752 18,020
BRI (Thad) 11425 20 B2 18,642
G017 (Fri) 11.651 22733 184240
20T (Sat) 11,068 24128 18138
AMU20T [Bun) 10358 24,793 B 414
B0 T (Man) t0.Am2 22 551 17.773
AR T (Tua) 10452 22437 17 580
BHLRM T (Wad) 1073 22181 17 453
BMERAT {Thu) 10518 21.524 17537
EMARIAT {Fr) 10U 22312 17.331
BMTR20AT {Sad) 10168 bRy | 1T a1
BMART {Sun} 1M0H7 24 &7 1820
BMR20AT {Msan) 10283 23838 18268
BPLR0T (Tu) 10831 2585 17768
BA2200T (Wesd} 10543 21487 17377
B2 T {Thui 100021 #1.554 17 164
BA2AR20T [Fri) 0083 g e 17165
B2A0T (Sar) 11.500 6297 18,223
BS2520T {Suan) 2846 23011 17275
E282017 (Man) .84 1z 16,732
ELETI20NT [Tua) 10,147 21282 16.672
E2ZA201T [Wed) 97584 25,479 16,241
ER2EI0T [Thid} B.9EE 21.29 16. 255
BA0201T (Fri) 2403 20502 188
Todal hl'm B4l 253
Win: =1
Mg 1B.008
Wax: BT
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLQW

:"i ASSESSMENT SEMVICES
181 Rivear Lane Bangen Gourdgy, B B2" Cincular Ling
Digly Elow frgdh Flirs (el L] Ratn inj Paim fim} |
7H2017 (Sat) 8387 22747 16.297
TIRAE0NT [(Bun) 8173 21,930 18,73
TAZ01T Man) 6,348 20676 15.480
TRA T [Tue) B 25191 18 BGS
TIE01T (Wed) 9.073 20,013 15 621
TS0 (Thu) B340 20,067 15523
TITET (Fri) o1 M7 16588
TR0 T (Sat) 11.784 353322 18,724
72017 (Sun) 10.340 35344 17.308
A0 T {Man) 10488 NEe 16947
THAGUT (Tus) 10.548 71,676 16 947
TH2R0T (Wed) G812 H.038 A6 704
THARIAT (Thy) 673 1,088 18 451
THLR20T {Friy SERT 12908 1T304
THSR0T (Sal) 10534 Z3.361 17161
THERDT {Sun) Qa80E 22 8BB 16 8858
THTI0AT {Man) 16,602 21.520 18527
THRZT (Tui) 8782 0 S06 16488
THRR0AT (Wad) 955G 20501 18318
202017 {This) 2741 20 687 16.335
T2120T (Fri) =Repi) 21188 16,332
TRZ2R20T (Sa1) S.256 21.50 16.063
TE2A201 7T {Sun) [ERE 21,828 16258
Ti24A2017T (Man) 9267 25 355 17.546
T2 T [Tue) 10078 18715 16.803
TIRRONT [Wed) a.780 16,658 18.251
TER2TEOAT [Thaa) a.838 19,5549 1245
TIZRAT (Fri) 9874 18673 16,244
TREINT (Satl) 238 21,4, 18526
TIIE01T (Sun) waTT 21.381 15402
TEIUANT (Mo S5 1512 18073
Min: LEILE
Avg: 1B 475
Maz- IMNT
[Frinted gn: 1020017 Page, |
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

FLOW

AFSCLISMENT SERVICES

151 River Lena Beargen County, NJ B Gircular Ling
Pl {mad] lailiil)] Fiyw (mp) 1] Rain {in} Bainfin) |
B0 T {Tus) 8508 19,188 14,885
BI04 T [Wad) 8160 231338 14.938
B2 T (Thu) o508 18875 14614
BT [Fri) Banp 18813 142
EEQIT [Sa) BATY 210 A& 047
G0N T (S| 5357 20486 14,681
BT2017 [Man) 8.205 20477 15338
BYR2EAT (Tua) 148 18544 14 982
BT (W) 5383 18.574 14 BET
EMINEOA T (Thay) as08 18387 14 (85
B0 T {Fii) 73 17.5E5 13880
BN ZFI0T (Sad) L 18,828 14 280
BEI0T (Sun) 8140 21510 14 619
EMAE01 T (Mon) a.108 18, Bl 15,058
B EAITT (Tus) B.856 18,525 LRk
BNEZO T (Wied) fLRLE L 1883 15,162
BATER0T (Thd) 870 18,545 14 587
ANBEZ01 T (Fri) BEIG 21152 16201
BBR01T (Sal) 8.242 20,774 15,860
AROE0T (Sun) B.63A B8535 15,304
BP0 T (Men) B.7E3 10 T4E 18,281
B0 T (Tum) B.831 18.683 15,364
BE2017 (Wad) 0,258 18.749 18,270
AR242017 (Thu) BAST 16683 1A.ETT
ArISENT (Fri) B.353 1E5RT 14. 783
BE201T (Sal) B.061 18672 14618
BETR0AT {Sun) T.05T 18,533 4570
BER01T (Mon) B.I58 16 258 14535
AP9201T (Tus) W ns] 17882 14.453
BAO201T (Wed) B1T 18252 14503
BI312014 T {Thu) .00 18042 14334
BT (Fri) T.628 18445 14 238
WHENT (Sat) 7.508 18.3566 13857
BBT (Bun) RE6] 21674 15 ETE
G207 (Moe) BO5E 20835 15326
BER01T (T B 24 19 665 18,128
AE201T (Wad) B215 20427 15847
WTRT (T} 9876 19.479 16,018
BE201T (Fri) BEaT 18.837 15077
W20 T (Sat) 755 20875 1614
BM020AT (Sur) 7720 20717 15,307
19017 (Mon) Ta3n 18,089 15.036
B220AT (Tua) 7886 18,872 14.727
BMTAR0T [(Wed) A58 18.310 T.288
[(CPrinted on; T020E0TT
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLQW
l:-I.H'. BESESEMENT SERVICEE
151 Rwar Lans Beargan County, b EZ" Crcular Lime
Date Flgw imad) (mizd) Flow [mg) lin) Rain {in}
Total for pariod 48705
Miin: 7.505
g 14,745
Max: i o
Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

9.7 Meter Site No. 7

Flow metering was conducted on the lower end of the Paramus, Maywood, River Edge Branch Trunk Sewer
just upstream of the Main Trunk Sewer in Hackensack as another upper boundary condition to the model.

(See Plate 7)

&rLow

METER SITE INFORMATION FIELD LOG

" DRIGEN Ly, T T
LOCATION: Hackensack Avenug Shopping Mall 3
GPS/COMMENTS: 40.910023, -74 0300 =

M atarial Flowa Diaqith

Cimaar

rimprd sEny

e

~5

¥ e

WEIR INFORMATION
HENGHT ABOWVE WEIR-
DOVERFLOW OCCURS AT:

SURCHARGE INFORMATION

PR L

—— Dwelk L ke ky
S 5

Plate 7

Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-8 Summary Flow Data Temp Meter Site 7

Summary Flow Report

FLOW

'?-: AE3ESFEMENT SERYWICES
Hackensaca Ay Shopping Mal Buasgan Ceonorrty, B 42" Cirouler Line
Wnimum  PeakPlew  Tolal Dy 'i'ﬁ'i- Pauk Howly  Peak Intorast
_Latn W Lrnniged] _Flersi ivig) : Ealnisl B (i

ARI0T (Tha T 2841
AERHNT oFn) 3.?314 g2ia G47H
ANHAT (St aTET 8008 B.5508
WNFH2IT (Sunj 1gE2 8451 6250
AT e 1558 743 £.135
AT (T 168 74588 S.8ET
A 20T (e ans B.{rec B.2E
ANE20T {Thed 1518 081 B.E1T
LATZ0NT {Fr) 1.5 #1423 B4
S E&2DT {5al] 2.8 §.pi BB
AW2MT {5un] .08 G ¥, =1
AWADAT fllan| a2 - R Lae) T
2207 Ty o BB et 1 TR
APHADAT (W 5057 P20 .48
32T (The 47T 2 14 AR
AR24IDTT {Fr) 4 Bra LR P .y
ARESIDTT {Ball 468 [=8: 1] T.34
ArxE20T | Buin) 4489 211z .
LAT201T {hien) 4 TEZ 1000 M
LREIT {Tuay S OE 10187 T.BEZ
I202MT (Wad) B4 Wi 205
AT (Tha) 5110 w450 7T
3312017 {Fid) S3T0 X988 arr
Tetal for pariod p LR

Min: 1518

Mog: 931

Mas: 12,688

Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

Hiba
Hichiarmiss fomnun Shoppng Mat Basgen County, MJ & Curular Ling
Winimum  Prakflow  FewdDally  velal Ran Foah Hoaxty  Peak Interval
e Pl e Arrged] Eloe (o] din] Ram (i)
AM2T Gal) B0 12458 LT
A7 {Sun) 7oA 11280 BAEZ
ArI T dhlicn BELT 10.:234 5004
AB2017 (T} TAT 13550 12008
AT (Wi B.714 B8 40250
AT (Thed e i 11447
AITROT Fril i) 12733 11437
4iB2017 (Sl 70 12424 1540
ABR017 {Sun] A i) 1,738 fhE
4iOFR0AT (o] BE [=H k] S
4T (Tue) & 6 160 § 188
AMZA0T (W) G415 168 S0
A1 3A0AT (Thash s13% 1GES &7
41452017 ¢F i) 5 B0 10273 &5T
AHEBO1T {Eal] EETE 10,580 & 604
HAE01T 4Eun) LT 10848 i
AHTR01T dEn} 5470 SH10 & 230
AABDOT (Tumh 5073 =252 e
ATEA0IT [We) 5§35 .08 T
HDDIONT [Tha £854 8273 T
AT {Pr] 5357 BETT BT
22017 [Sai] 5178 E1:EE) TEZ
AFRINT (B} 5035 BELS T2
24017 (Msn) A B 748 T3
AGIERINAT [Tus) & 240 115832 T
APRIT (\ed) 57TE 02 A543
AT (Thuij 5572 0505 B.122
&IRI017 (Fr] 5440 0475 TEND
WO T [at) 5134 27T TENY
402017 [Sen} 4902 0ATH TAAG
Teilad fior pu et o
Wi 4531
K]
Max: 14457
[Ernterer:  Sriecny Page: 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F Lﬂw
?"ll! ABSESEMEKT SERVICES
Mackensack Ssenus Shopgng bMall Bergan Cousty, N 427 Cirgular Line
;1| Flowimgdl  [madd  Flew imgl i1 Ba'n (ni Rain {in]
EETIT (Mas) T EFLT ) 76
00T (Tus 4920 BET 7507
BT T (s} 4801 fTET 7.358
BN T (Thuj & EH3 _nm T.oav
B T P 4,847 20,801 10LBEE
B0 T (Sa H g B4 it A
BITR0NT (Sum) i 102 12900 10,608
R T (Monj T84 11 B4R ek
BENROTT (Tum| 541 10 833 {i B35
BADEHT [Wed) 6 &7 11154 0383
EH1/2097 (The) 6.7 10304 B 385
BN 2T (Frij el ] 10303 H7TE
BN AT (el 6B 13334 R
BiH4E0T (B BETE 13130 11,743
SHEST (Mo 7 EBG 1182 oa
BIBT [T (= 10748 EELL]
G TEROT (Vs B.45H 10,435 0.4
S AT (Thub 6241 10,132 0
SMEEINT (Fr EEa4 G540 0.Esh
SETT (Sl 5.7 10.207 n.an
ST (Sus) 5551 EE12 0.105
BrElarT (M) 5453 10048 B.13
ST (T} £5132 57 B.Za
SR T Cibdet) £ 343 ] B.048
SRRSO (Thash 108 e 8218
ST () B 157 1000 BE
SITE0NT (Sal] 5477 RETS B.DET
SABPATT (Sun) =478 B4 7.547
BERRRATT delon) L0851 10151 TEH
SAR200T | Tem) 4903 DATE T.B0G
ST (Wad) 5 nIie 7.8
Total for perad T4
Min: 4517
B ERsY
Max: #1.6&1
[CPrimed on;:  ErE0iT Page 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Hﬂpnrt F Low
;-u-: ASSESSMEINT SERVICES
Hackensach Avenue Shanping Mal Bargan Caunty, NJ &7 Circular Ling
) EH.H ﬁ.l]ﬂ_
2017 (Thu) 5262 10.327
E/22047 (Fri) 5038 2008 ?.ﬁ-lﬂ-
BARIT (S FT 9782 7265
BT (Sun) 4731 8.0 7041
BAR01T (Man) 4 888 8784 7.457
BT [Tua) 48108 [ s 7.180
BTR0T (Wed) 777 8893 7.290
BT (Thuj 4382 0BES 7.470
BARNT (Fri) 4565 BES3 7044
BHLE0T (Sat) 4 807 B.631 7018
BT (Sun) 4803 BETS .75
B BT0T Mo &40 B.BES 8.680
BAAR01T (Tus) 4,561 BET4 7.001
B0 T (Wiad) 4,435 A.350 .34
B BEOTT (Thul 4597 BE3S BB
BNESZDTT [Fri) 4 308 B.E3H 6.7
BATE0TT (Sal) 4453 BERD 7.034
BT (Sun) 4381 B BE3 BT
BABI0TT (Mon) 4432 B.524 7.030
BROG01 T (Tom) .66 B.210 7224
BIZAEN01 T (Wed) 4401 B 555 B 50
BEHI1T (Thu) 4,338 B B2 £ 754
B3I T (Fri) 4714 B 402 & GRS
BR4Z01T (Sat) 4784 8511 7158
AUZ501 T (Sun) 4,751 TR B 401
BREEI1T (Mon) 4381 751 6285
BT T (T} 4005 TEATY B212
BT (Wed) 3772 7245 6110
SN0 T (Thu) 3 B AT 6315
BT (Fely 3883 B.084 5321
Mirs: ER
; 6,882
Max: 10,327
[ Prinnad one: - TAEITT Pace: |
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Bergen County Utilities Authority

Sewer System Characterization Report

Summary Flow Report

FLOW

:I'rhh AZEESISEMENT SERVICES
Hackersack Avanue Shopping Mal Bargan County, RJ £2 Circudar Line
Minimum Peak Flow  TolaiDally  Tolal Rain Peak Hourly  Prak interval
Flow |miel) fmgd] Flow (mg) — (i} i () Bain {in)

THIZENT [Sat} ETET] 0508 385
TI22017 (Sun) 4.052 7.867 6072
TIAROIT (Man) 970 8.406 4278
TICHT (Tue) 4307 8427 5344
TIRZ0AT (Wed) A4TT TE14 6180
THROTT (This) 3847 7624 6.159
TITIAT [Fri) 3856 12383 7.8
TIRZOTT (Sat) 4768 8.664 7.004
TIZOIT (Sun} 4330 813 £.423
TINET (Mon) 4330 8482 £E18
THAROAT {Tua) 4 578 0208 B84
TH20T (Wed) 4139 8,255 B5T7
TH AT (Thu) &4z T2 B.305
THARNT (Fri) 3.860 2.376 £.659
THSZIT (Sat) 4786 BE2 7.018
THEBT {Sun) 4079 8.372 BS54
TATEZNT (Mon) 3881 B.ET4 B.714
THBE01T (Tue) 4152 8.054 B722
THEZT (Wad) 4,000 B4 ]
TERVET (Tl 3.852 B.029 E
TR (Fri} 2808 B.140 6,533
TRHTNT (Sal) 3.669 B.161 B.435
TI2ABNT (Sunj 3,860 B.170 BS14
TRAET (Mion) = X I 11,178 T.342
TRENT (Tus) 202 B.343 BE2S
TIREIEN T (Wed) 3566 B.280 BT
TRTBT (Thwl) 3663 7.981 6608
TREET (Fri} 4,33 L 4TE G GEE
TROENT (Sal) 3,641 B.283 6374
TINET {Sun) 2881 T.612 6021
TRABIT (Men) 1440 7 658 6184
Total for paricd a5y

Min: 440

Avg: 8,585

Max: 12383

Phis: Y

Mott MacDonald
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Bergen County Utilities Authority

Sewer System Characterization Report

Mott MacDonald

Summary Flow Report F LOW

Erh: ASSESEMENT SERVICES

Hackensack Avenue Shapping Mall Bargan County, M 42 Circular Ling
ENZ0T (Tus) AETT TBE3 8185
BT (Wed) 3389 8.0a1 6287
ARZ0T (Thai) 348D 7470 8.085
B2 T (Fri) e e TEER 6,083
ARZMT [(Sat) 3,365 B8 8.349
BT (Sun) 3385 TE1D n.638
ATEOT MWea) 31845 &.0as B.638
ARZOT (Tue) 3.073 7.933 £.404
AWT0TT (Wed) 1,481 . 0680 B85
AMEO201 T (Thu) 3. 7658 7.8 8082
A 20T (Fr) 1428 T.548 6,08
AEHT (Sat) 3650 E 454 BEE
RN T (Sun) 2407 7500 £.a51
BA4201 7 {Mian} 3530 751 E132
BASROAT (Tua) a7 008 6 267
AMER0TT {Wed) 3728 7.a58 EX1E
BATIRIAT {Thu 558 TEA2 X
BAME201T {Fri) 35ra 10226 6.898
BT {Saf) 4128 Bald BATT
BT (Sun) 3578 TE23 B.DEZ
BZ1/2017 (Man} 3545 7575 6145
BrXZ200T (Tua) 3 454 THIA E.152
BEARIAT (Wed) 3832 7.532 5233
BRA20AT [Thig) 3380 TIIT a.087
REARAT {Fr) 31Te 7008 5,020
BIEZ0AT (Sad) 304 7880 5,882
BEXTR20AT (Sun} 3089 774 5713
BFRR07 [Man) 3042 7838 5.887
BT (Tue) 3.13% T438 BB
B30T [vad ) 3000 T4 5.630
BA1R200T [Thas) 3038 7.754 8,857
W1RNT (Eri) 2 580 7.707 5775
22017 {Sa1) 2008 7.740 6. 780
SR T | Sun) 3387 8264 5578
BA20AT (Man) 3108 0.2as B.04
R20NT {Tun) 2842 B0 5987
SER20AT (W) 3043 BAZT E.197
BTR0T {Thu) 3865 T840 6352
AT (Fri) 3.080 756 5 984
SRR T [ Sal) ao0mM B3T3 54978
BOE0IT (Sun) 2,606 7847 5847
B 200 T |Man) 2.964 T.T25 5938
W12 (Tus) 2606 7.7 5913
S AR0TT (Wied) .000 12.69% 3.535

Page; |
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F Low
=11H ASSESSMENT SERVICES
¥
Hackersack Avanue Shopping Mall Bergen Coury, BJ 43" Circudar Ling
Winienom Peak Flow  TomiDaly  Total Rain Peah Hourly  Peak Interval
Date Elow [mad)] el Flered fmg) find Rain fin] Rpinfin]
Total for period 256.037

Win: (ELE ]

H: B O

Wlax: 12808
[ Printed an:  10ZV20TT — Page: ¢ |
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Bergen County Utilities Authority
Sewer System Characterization Report

9.8 Meter Site No. 8

Flow metering was conducted on the Southern Trunk Sewer near the WPCF. (See Plate 8)

@rrow

¥R E -

METER SITE INFORMATION FIELD LOG

DATE: March ¢ 3017

i ko
T

=ptb - o=

WEIR INFONMATION

FURCHARGE MONE EWIEIEMT: 2 =
——

FURCHARGED BAMKS TO0- 15 O : OYERFLOW DCCURS AT:

FURCHAMOGE CUNRENTLY 1
st P e
i I —
s I gt Sy —1
\ }.
f I\
¥ I 1
| [}
- 11
11
= Bl L kil 1
avra |
|
[ ] |
P !
|
== -

Plate 8

Mott MacDonald
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-9 Summary Flow Report Temp Meter Site 8

o

Empre Bousned

Summary Flow Report

Basgan County, NS

4E" Circular Lina

FLOW

RSN ESSMENT SERVIGES

Winimem Pk fiow  Totl Dally 'I'i'rulnh
Pz (e} l- _Flere i)

R (18] Hain (In}

2E25

T Eﬁ 5740
TE35 531
Tz 5 740
TEM 5452
Tas 538
A 5a75
TEET 5338
Ta0a 5 B
T.E04 SEm
70 § 504
705 LT
L B2
BEM Lk
Az G224
= 1] 0T
432 B.ITT
B.Z36 B2
B.2ed .00
B.57H B.020
504 6557
1hB22 B.953
9.235 7.140
B.7IT 6548
LR B4
Total fer parisd 182071
din; 28
Mg 8023

[ I e 15354

]

nin
ATRONT (Tuad ) 5.185
AEDOT (v 3347
LBATT {Thuli 2486
0S0A T Fal 4404
BT (Ra) ii%0
AT (s 28N
AT (Mo bk
WA T (Tus] P
FVRE0AT (eed) 1w
ANEEHT (Tau) 154
ANTECAT (Fe J50s
AR T (e ERL ]
ABEHT (o) 1508
AT (M &£.12
AT (Tuw] 4232
AT (Ve | d4 503
STRRAT (T | 3.543
AT (e 3T
QPSS T (Hal 4028
ARAT (Sus) 3.798
AT T (Mos) 3.5H
AR T (T 4002
ARG T (e | 5,034
I T (Thu | 4377
ArEUECAT () 4570
[Prineden; &STE01T
Mott MacDonald

169



Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

FLOW

ASSESSMENT SERYICES

Empine Boubsvand [mspen Caomantp, M 4F" Ciroular Ling
Laln _FRain (i Bl i)
42017 (Bath B.437 13 522 058
ArAZIT {Saun | LN 16D ek
AT (Mon| B89 g HIY 740
SOAZ0AT [Tl 5E3d 14,557 18,6332
AT (Whad) 5285 160G LR F
AEBIT [Thu) B8 14 62T a5
HTEMT [Frib 7504 .262 9346
AT [Ead) . 3dd 10T [y,
ST (S} -a by =1 LTy T2
AFO2OT (Msin] £.058 =R s
AP T (Tuaa) 4,030 A ]
APEAB0T (Weeh e a.307 T.288
APEEE0T (Thed o 455 A o TO0G
A2 1T (Pl 4. TEE 802 E.H18
L2017 Sl 4. 185 sE2 . 548
AFERITT [ Sam] ER o1 EOE E. 380
AHTR017T [Mgn| o4 = 5B E.523
R0 (Tus) L0 B471 % ]
SHERZ0T (Wad) o, (154 8BS0 B335
PET (Tha o [k ET3 £ abg
20497 [Fri) A4 407 k78D EB3E
HTETMT (Sl Iaxe L R B e
&TATT [(Sen) A TED R12F B0
STET01T (Mon) AT L &3
STRZ0T [Tue) 3 M 11342 £ 056
EIRTT Wad) o VAR i a0 7853
EITET (Thid ol 3 Bapar 6 Ul
&TRATMT (Fr} &A1 e & BAS
ATRZT (Sal) ol 305 nave 6554
SANET (Bun) AT 00 &
Total far parioa 20573
Min: ATHE
Awg T8z
an- g2
[CEimesen ST P
Mott MacDonald 170




Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLOW
:"F AESTESMENT SERVIGES
20 Empire Boulovard iagen Courry, MJ SE" Ciroular Ling
~Winimom Poak Fow ol Caily  Tatnl Bain Pask Hoorly  Peak iereal
W _m Pigros (v} din} Fain {l B {ink
BN2037 {kicnj BI85
REA20AT {Tum) -lm ﬁ-ﬂ? 83rr
BIRZ0AT (Wed) = ) TH0 BT
BULZDAT {(Thad 1800 558 B 116
BIS201T {Fri] 3.744 .04 7,880
SEE20AT (Bai) BET 13150 e P
STR0AT [Bain| E.5di .65 BTz
SIB 20T {Man ) B0 1045 [ K0
ST {Tuad &1 2018 TET
SAOR0AT e 4. 753 2180 738
SM1E0 T (Thi) 4. 554 2145 7.0
SN AT (Fri) 4.808 2147 TOZE2
SMA0T (Fall 4474 127 X
S0 7T (fun) E. 184 12255 B8
SM5201T dden) &£ 553 SETE B.0da
SAE2017 (Tun) 5038 9.BEZ TE18
SATT (el L2108 9595 717
SAB0TT {The) 4B L1TE T.574
BARR0TT 1F) ] D0ET T.112
20T {Eall o4 283 450 8w
212017 {Bun] 4 2T BI6E £ 358
20T | Wan) 4,088 25y T.ou7
SZR2017 {Tise) 421 0 3ag E0T3
S2L2017 (Wad] 4431 BADs AT
20T [Thu) o 15y 1 626 reEE
22017 |Fr) L hE] el
IATR01T |Eat) ] aans H530
S2B2017 {Bun} 420 B1ar &
SZRZ01T (Mon) A B0 LERE] 6200
SAWEOT [Tue) &Y 484 6500
SMEZT Wad) 4002 AEay L H)
Tedtai Fae paricd 26926
Min: A74d
By T304
M PR ]
e en TTE0T T
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F LQW

:lm AESESSMENT SERVICES
20 Ervyire Boulevard Bargen County, 44 Circular Ling
r._ Elersy imdl) deneel] Flaw (ma} i} Baln (in) '
BT (Thu) 4385 8560 B6TE
BA22M T (Fri) 4111 BL401 B.418
BR01T (Sal) 3504 8466 6,185
BT (Sun) 3583 B156 8.028
BASE01T {Mcn} 3857 B854 6,335
BERIT (Tus) 3837 8156 8,181
BT204T (Wed) 3415 8006 8107
SAE0NT (Thu) A778 B270 £.148
BARRONT (Fri) 3782 8180 6074
BAORDT (Saf) 3526 7488 5.742
112017 (Sun) 3432 7227 5622
BT {Man) 3680 T8 5.837
BT (Tua) 3718 7724 5931
BHARIMT (Wed 3902 7.856 5.842
BHS2017 (Thu) 3657 B23e 5.767
BH1B2017 {Fri) 3708 7.561 5,746
BHTNT {Sar) 3.455 9567 5962
/1872077 {Sun) 3,480 7.265 5.507
BHMSINT (Mon) 3.220 10170 6,302
V09T (Tus) 3.900 8237 8.181
BI212007 (Wed) 3405 7872 5ATE
SZ204T (Thu) 3328 B.00S 5.838
SENHT {Fri) 3843 7943 5870
BIT42T (Sal) 4383 11,388 1.6
8252047 {Sun) 3837 76 5.784
BZER01T (Man} 3594 7824 5853
8272017 (Tua) 3.424 7953 5832
SIR2017 (Wad) 3498 7.754 5823
82672047 (Thu) 3673 TH0 5042
BRENEIT (Fri) 54T TATE 56B3
Tatal for period 10263
Min: 3.2
M; a.008
Max: 11.368
[ Friind on: GE0E0TT Page: 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLOW
:“': AESEEEMENT SERVICES
20 Emgine Boukevard Bgen County, B &5 Circular Ling
Mmemem  Paah Flom  Tolal Daily  Total Rain PeakWowly  Peakmberval |
Date_ Flow (modi  ¢mgd]  Flew fmg) fin] Baie (0]
T T (Ealh 5448 T 5328
TR T {Sun 1 LA 5004
TEAAT {Man) 31064 .85 LR
Tara T {Tus) 3142 7104 437D
TR T (Wad) 25248 EA L ] 5235
TE0AT [Thu) 3,135 [=4: L 5347
TR0 T {Fnj 3085 14,338 a.r2
TREZDT {Sak) A.T40 THTE 5583
TER2017 (S 2.7 T.347 f .00y
THREANT don) 23 7.835 5334
THASZIT (Tua) 4288 TaF3 5347
TE2ro T (iad | 2478 7.B27 0.2
TAAZONT {Thu) 1480 £ 54a 4833
THAEAT {Fri} 2545 12907 B 4
THS0NT |Bal) 341 7M™ 6429
TG0 T | Sund 2853 H5.8M 55
THTR0UT {kon) 2844 & BaD 5183
TR0 T (T P L ] 8504
THBGIT (Wed) 30854 &.708 5238
TEEOEOAT [Thil 2815 £.7a6 &.141
TEARIAT |Frij 2.nEzr 6 BET g.az)
TREACONT [Gat) ek 5458 4 843
TEEMT [ Sun) 1065 B9TH 2177
TERAPTAT (M=) a0rs o218 g
FIFET [Tua) 3,485 H.9058 B.a08
TIAGRAM T Weady irr T84 E 154
TEETRIT [Thi) a.z2ar rEm £ 153
Tred20n T [Fri) 2 BHY BE1 A
TIEAT [Ga) LATZ 8303 4,517
TIAN2IT [Sum) 2ERT 5.0 4337
TEE201T [Mas) Z.BBS B.1EZ 4 B35
Total for period 181,088
i 56T
Auge 5325
ki 14 335
[Piimbed on: Taiaeir
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

Mott MacDonald

:-': Eﬁrhlﬂ' SELRVILES
2 Ermpare Boukesyand Bampes Coundy, MU &5 Circular Line
Liajn Flow jmgd Flew (el L1 Biasin i) Rain {m]
ST [Tus 2558 TN A 2
B0 T {Wed] 2788 .80 5350
ESAE0A T {Thul 28 B 4823
S T {Frij 2 4ET £.335 & ke
BHE0NT |58 2320 B3 igiz
SR T (Bum) 1871 £266 Jss0
ETETT (Mas) 2054 2254 47560
BRI T [Tus) 2.3 EI7H 437
S0 T (W) 2138 & .683 4745
T {Thul) 2512 7.8 4 540
BT (P A A B30 4723
EHEOET {Bak 2am ek 4
BAREINT {Sen) 3.5 5235 4.2
BHARTTT (Mor) 28 S EZD 4452
EBHEEIAT Tua 2.3 &340 4 5
BT [Waad) bt ] LA 4xm
BMTEANT {Thu) 2181 E @47 d.138
BHBEHT (Fi) 2070 BT 4145
BAGTT [Sa T340 4830 1.4
AZ0R20T [Sun) P 5704 TEN
BIARIT [Mon) a0 & g 4
RE23AT [Tua) 2078 5 EE5 1.8M
BENAIT (Vi T.a85 8587 4,573
BIPAIT [Thu) ll 637 4,558
REFEO0T F) 2373 6736 4417
BT (Se) 1.6 5EER 443
BIETRHT (5un) 2072 GRES 1933
BEED01T (Mion) 1.558 B e 4 52
AR 2IIT (Men) 7334 6.253 4185
BANWRT (W) a7 5.0 4 154
BEAMAT (Thas Z0sn L= T ERE
BT (FH) 2004 E5TZ 3783
B2 T (Sat) 144 E R A443
BIAZHH T (Sun) 2388 TAM 4350
RLEZTA T (blen) 2430 E.T13 o350
BAIONT (Tl 2598 7,008 &282
RETZINT (W) 2187 7037 A SEH
QITAAT (Thu) 27 . GE B17H
BT (P} 2 ERG £.280 455
BFRI0AT (Sath 23 5159 4 404
QI T (Sun) 21483 .72 4443
BT (Man) 3304 Ed15 4710
BRI 22T (Tu=) 2470 £235 455
SN ZIT Civad] ZNE 6323 A
LT [ Th) 2556 ZEBE e

174



Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report Q‘ﬁ f
:I--. FE:%I:‘H SERVICES
20 Brrpdr Bouleyend Bargan Coutdy, b S5 Carcular Ling
Wimireim  Peah Flow  Tomil Dally  Taisd Fain Puak Fcurly  Peak ierval
Clate Florms |} iengd)
Ttal Tar pariod T4 T

Win: 1.865

Aage 4,288

W 2947
[Erinied e E2320T7 Pese 5 ]
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Bergen County Utilities Authority
Sewer System Characterization Report

9.9 Meter Site No. 9

Water surface elevations were monitored in the Overpeck Creek Trunk Sewer in Leonia. The metering

location was moved one manhole upstream due to access issues. (See Plate 9)

& rLow

METER SITE INFORMATION FIELD LOG

o e e T S i T e i~ )
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DOYERFLOW OCCURS AT
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¥
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Plate 9
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-10 Summary Flow Report Temp Meter 9

ummary Flow Report

DH-' ASHEESMENT SERVICES
Ohwaipeiazi sty Park, Soufh of Fort Lae Roallergan Cousty, B T Ciscular Ling
Dwli i Flgrw (my) firi) _ Foals (Frik Fain {'ni
WRAAT (Wi} panr PR T L3 |
WECAT (Thuj 6ATT naAEE 10ET
IHOSIT (Fr} 67T 1372 1041
3HABOAT {Eal] BETT A5 L]
IHITHT (Sun) G.7BE 1838 10 HES
BHATAT (Mo=) 5173 Lk ferg) AT
S AT (Tu) 5738 13:m3 B
RH ST (Wil ) A1) 13480 160114
S AT (Thuj 53T 13.5374 HL2TR
ANTEEAT (Fes) 5708 3Ty L AHE
ANAET (Seh 8258 1d £E5 SOBEE
aAnani ¥ (Sus) B.188 16855 11 BEz2
A T (Mon) TES 15602 2322
AR T (Tum| 3164 18832 3464
AT T (e A.435 1B.A54 13267
AN (Thuj 853 15,508 12 265
AT o) Toad1 15. 287 1223
AT (Sai) [ S 18.158 42380
AZEENT iSun) 7 18,681 1221
AZTRONT (o) 7.7 18,883 13.080
AEREONT (T B.a5 19 13370
AESHEONT (e 16032 11413 13421
ArEION T {Thes) L T 143 12405
AFDAT {Fri) 2118 6THE oA
Tatal for period ImATH
Min: 217
A .5
Koy . TES
[ Frimmdon;__Eraeiy Bage: 1
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F Low

:'F ASSESSMENT REHWIODLES
Craprpack County Park. South of Fort Les Rosflegen Cogntp, MU T Cireoliat Liva
esnie Flom {mal fin) [tain jinj Fade (ink

AN20NT {Sall 15,154 2915 1B.4B5
ATHPIT $5unj #0511 10777 15341
AT {hion| 5Rs 17715 143401
LI T (T 1,560 2571 23T
AT (W) 12124 18580 W E50
ARDIT [Thud "1s o 17 842
AT {Fri) 12887 by B 17428
AE2DT {Eal} 12.2m 18.&T 15480
20T {Bai) GBS 1782 RLE.T
AN AT (o) 8.T58 18118 17 B
41017 [T B2.A5d 18.7ET 13473
A IO () RIS 16.RE3 1287
A AT (b 2417 18. 281 12.7E8
A4l T (Fei T.hdE 15678 12451
ANESEAONT (S 1] 1E.523 12284
ANGIOET (Gun) R T 18282 12.1E8
AN T | 754 14774 11874
ArNT (Tem} & D 14 0 11.502
A0 (W 78 14 654 145
ARGEIOET (Thas) T30 15018 .85
A2 1T () T Rea 12641 11643
AEEPONT (Sai) ¥ 380 14, 285 9,080
AZENIONT Bun 6J4E 14 853 0 0E4
AR24I0NT M| & & 1563 1aais
AZSGONT (T &6 18 83 i
ATAEE0H T (W) s8fs 17 e 13532
dIFTR0NT (Thes) B.114 146148 13581
A280NT {Fr) .5k 14, 10 11,858
AP0 T (Eal) BOx 13 G 1,55
AFENET (Sun] fBM 13573 11,301
Tokal for period A

[T E3eh

[P H 1345

Mg F
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

FLOW

e AJEEEEMENT BERVICES
Goungy Pas, Souh of Fed Lee ReaBargan Cously, Ml TOF Cleoular Line
Wineum | PeakPlow  Todal Daily  Tetal Rain Puak Hourdy  Frah tetarmal
D i Han [k Rain tw)
Euraad T (Mo T 1AITD .28
St T (Tus T 438 13480 .182
SRS T (Wad) T OaE 13T 10B2
EMEEA T (Thu) b TEE 13403 104732
BT (e 8436 13894 15,888
BRE T CSedi n2 Y 21 820 1535
BTIRETT Chun T A 17288 14181
B2CTT o) B asS0 17315 1355
BASR0ET (Tual N oo v B2 1 e
B0 T ived] AT 15 BlE 12 0as
BNBIAT (Thuj T304 1581 11,815
BT iFn) T.981 15703 1,708
M A T (Sak) TAGT 24 T8 14 751
SHALAN T (Bun) 12.712 22181 16,500
BHEEN T (Mon) 10340 17 BEG el HTT
BHEEH T (Tue) [ eyt %6728 ph ] B
B T T (W | A.164 168606 2 482
S AT (Thu| T 458 16348 12arm
B Qi T {Frid B34 16418 11 868
SR T (Sal) T3 1d 280 108TT
SAFUEAT (Sun) T.E05 14 583 11178
Brraiii F (Rlas) TO5H 165374 11660
SrELE T (Tus) T434 16,035 11 566
Brpaiii T e | 8403 16436 11282
SrRL T (Tha) L el 16. 558 11 586
ST (Frg aEdd 16837 i3.cat
ST T (S TESA 18073 11 264
ST (Sus) B Tad 14108 i0=22
S T (Man) TEIS 14.5370 H.134
ST (Tus) et | 1 & 11280
SR 1AIT (Wied) Ti32 15838 212
Total for pariod gl
S0
A 124
Wan: eyt
[Eruhdon; BWETE P
Mott MacDonald 179



Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report

FLOW

:'-'! AESEESMENT SERVICES
[Overpack Coundy Par, BEoulh of Ford Les RoaBarges Coungy, MU TOF Circular Linn
“Wiwimum  PeakFlow  TomiGally  fots Aain Puak Hourly  Prak maerval |
Dute Pl {mgdl) o) Fiow fmal din) Finin (e Baingnl
EAEEET (Thul 5341 Ad 305 "
BT (Fri} [-Rer 4105 100858
BAAZOA T (Sal) 5480 13831 10427
EASTAT {Banj 5545 12814 100D
BRETT (Mlond & R43 14,181 10689
BARZONT (Tuel [ A2l 14,4356 10 s
BT T S| 358 12.850 10.4m1
ARG T (Thul 5 o0h 13.R15 10487
BRIAT {Fri) 5080 11848 10838
EMTOG0NT (Bal) 5183 13.848 10075
BATUET (S S B85 14,078 10485
B2 T Ohlony SETA 13805 10347
EMASIT (Tus) 5568 1368 10274
AT T (i) & 0ar 13835 10203
B AETAT (Thu) 4817 12,486 0883
BRI T (Fri) 5 E23 13313 H AR
BTT0AT (Sadd 5 580 1E.RO5 10342
LABECAT (Sun) BAT2 14 072 10 0a3
EMTI0AT i) 5 EST 15.365 1372
B0 T (Tus) 733 14.855 140 994
B2 1S T (ed] [ =rk) 14.530 14 242
BT (Thal 5.73T 135326 1xas
BEEREE T (Fri] 5483 13258 40.958
AT (Sat) L= 20547 12T
BB T {Bun) [T 13607 1 456
ErEMN T b a.000 13815 0345
BTN T (Tum) XL 13 785 10311
EIZBMHHT (Wed} 5234 12546 8 o
BIFWI0 T (Thuj 4988 13165 B30T
BT (Fr} 45T 13381 #0125
Tiortad bor pariaed 33314
Min: 4,057
diwg: 054
Max 200E7
[Printed on:  TOSCR0T _Page: * ]
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLOW
r'- ASEESSNENT SERYICLS
| Cvserpaaiciy Conniy Pk, Ecuih of Fort Less AoaBeegen Cousty, MJ 70" Cirgslar Line
Whririn Peak Flow  Tolal Cally Total Bam Paak Hourly  Pesa intersnl |
Daity. Flaw jmgd} eregl] Flos (maj in] Pain (in} Reain (i)
THIZOAT (Bal) 5726 15,261 T
THLET (Sun} 5 £ 13,326 BLEET
TIAZTAT Jlfion) £ B4 1, See E:
TRAGOAT {Tus) 5 425 RER T 10,0854
TRAGETT {Wed] £ 94T 14,550 SEIT
TRZT {Thu) LR 14,25 A4
FTRAT (Fii) 5 445 21432 11.ET1
TRT | Sty & 73 16138 1CLTET
TYREOAT {Sun) LT 13181 FEE]
THIUIOAT (Mben) 4870 12707 BB
TIR0T [Tus) 5587 13078 10,088
TH2E0TT (ved) L 1553 10025
THAGIT (Thy) 5.150 12657 avar
FrraginT (Fri) 5533 1T .90z
THEDZOHT {Sath LT 18282 103
THAERDIT (Eun) E.&356 1368z BT
THTLONT dion HEd4 13,203 BE05
THRZOVT | Tu=) 5473 1577 0Ent
THIRBITT {Wad) 5.135 13,267 B o3
FrREBETT {Th) 4,754 13 547 0ESE
TR P} A a4 AT 0RO
FIIART (Ealh 4474 12 663 Al
TRIAGGAT {Sun) 5.7 13,280 10148
TIAAZ0TT §lor) 52548 1E8A20 11 408
TUEROT {Tusl G050 1308 60T
THIRDIAT el 4,758 132567 B.7a7
TRTRT {Thul 4 028 12410 9,560
TRHURCIT {Fr) f.357 12820 B0
TEHARIT (Bl B35 12704 B3
TR T {Semy 4 508 12524 =
TR0 Mom) 4653 12130 T
Trial Bor i raod 3013
Min: A474
B BN
M F i)

| Primjed gn; 107200 FPage; T
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Bergen County Utilities Authority
Sewer System Characterization Report

ummary Flow Report

FLOW

ASFESSMENT STRVICES

Coury Park, Sout ol Forl Loe RosBargan County, NS T Cegutar Lime
BMR20TT (Tua) 4. 838 12983 2217
BT (Vied o 0ls 18333 10451
BR201T (T 5005 15 108 9 el
BT () 5411 130GT B
BE2MT (sl 500 13132 v
BE201T (Sun] 4 658 15434 Ll -
BTE2MT (Men) 4.57% 17384 M1
BE2MT (Tua) E.541 13142 10373
BEEDTT e 5 ax 12742 L
BMOAIIT [Thid) 4. 802 1333 8 i
B1207F (Fri] 5280 13084 §.535
BT [SaT) 618 14 G0 S
BT (3R] B232 1312496 a4
B1452017 [Man) £ [ 13577 Lk 7]
AME2T ﬂ'uub 5AN 13 740 B0
BHESDTT (W) 4,371 1284 .88
BTET (TR 4773 12.733 .27
BT (Frl) A4 05E man 12340
BNS2T (3 EB.525 13. B8 10,335
ARG 2017 (Sun) SgarT 5 E=0 & 7488
ARZ31T (Mon] 5007 12 8T SRS
BT (Tum) 5105 12542 641
BrE201T (W) 5930 13258 2520
BT (Thus) 4 BER 12 ES Sa0s
REE20T (Fal) B0A2 12812 o 2ar
BT (Sal) & 80 124814 B840
BETRIT (Sun) 4 542 12 341 587
BEE201T (Mon) 4441 12,50 HOTH
BERa 01T (T} & 355 12.151 2m
u.mm:'ﬁnq 4,115 12703 =218
BT (Tr) 4836 12641 T
BT (Fri) £ ddi 12 855 B BET
BR300 T (et} PRI 4. .55 5923
BN T (Sun} T M- 18,381 11,971
BALZOA T (o) LAt 13410 2554
BRSSO T { Toss) 5184 13,328 [ B2
A0 T (Wed] 4 B0 14, 554 BETH
BT (Thul SdiE3 14019 AT
R T ¢Fii) 4 B 12,788 9.323
BFA20A T (Gath A 438 14,448 e ]
BAORMT (Sun] a 586 14, 348 B
AL T {MaA) 43M 12875 5,124
BII0T (Temd 4309 13462 giEz
BAREIT (vved] 4 38 14 78R 2024
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report FLOW

3 ABSESSMENT SERVIGES
Loty Prark Fouith ol Pt L FoeSmgen Loy, W 70" Ciroelar Ling
Total for pariced 410 188 Rain (o
Min: &4 143
dueg; 504
" FTH A
’ Page: &
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Bergen County Utilities Authority
Sewer System Characterization Report

9.10 Meter Site No. 10

Water surface elevations were monitored in the Overpeck Creek Relief Sewer in Leonia. (See Plate 10)
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Bergen County Utilities Authority
Sewer System Characterization Report

Table 9-11 Summary Flow Report Temp Meter Site 10

Summary Flow Report

FLOW

?i AESESSHENT JERYICES
Ceasipack County Fark, RO Basgain Courly, MJ B0 Cinoular Ling
Winimum  Poakflow | Vol Daily | Tainl Ben Push Hoully  Peah miimrest
LE0TT ety 158 0488 0.133
AR20TT (Theh g 028 fife: L
AR T Py [l ] 0ES4 0344
2T (Salh rlle o) 0550 (12 iy
AN T (Sum) (el T (380
AT (Mo U P 0339
AMSPONT (Ta) CLET v 0.3
AMEDOHT (et} ol = 0844 0388
AMEDIHT (T} opEs L] 0T
AN TIDONT (Fri) 0.0ee (vl ekl
AEDIET (Bal) 00EE o7 0308
AMWDOHT (Suni C0ES 10T [elnl:
AT (b el =) 1918 (el
A 1200T (Tea) 00 1ETD oEY
AFIONT fidad s &850 oUTE
WFRIT {Tha) 01 1104 [l i
24207 T ¢Filj Ll LB (el ]
APSFONT (Gal) S 1.154 (=R s
LAEET (Suni 1Rl 1178 0. 555
WETRONT Jlalign) it 210 0B
1282007 (Tum) 1 Rr, ] 004 1.003
ATWRT e & 2 ER T 1.084
LIAR0T (Thh s 1.477 0.7
FNRONT {Fril o v B 706 3508
Total for period Hon
Mis:; aoas
ag- fEAS
Maz: E- o]
[ Frintedon; By T l
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F LGW
fr ASSESSRLNT SEAVICES
[Owarpecl Coynty Paa, 00w Eisrgran Counly, B E" Circulad Lira
Minmwum  Paak '
: Flow i) i) Fliaw frrigg} fing Resiri [in] Raln (n
AT (Sl 1.802 & 00S 3.057
AT (Susy [l ] IH1E 1.710
AT (Plas) [RCH ] T334 1.27d
AMETT (Tus) ase 6788 4ntd
ARTONT (Ve 1325 2am .30
ABTONT (Thu 0813 £548 286
AT (Fry 1568 8% 2872
AT (S0 o83 2858 1744
GO T (Sum) il 2] 2411 1.
A0 Mok 0ITH & DR 1,245
AM0NT (Tem| oz 1508 1.8
A0 (W) L1 s 1.820 o
AMAZIT [Thid [ 1405 0743
AMATIT [Fiil o33 1435 [l 7
LHERZIT [Sal} Q24 1388 [l o
AMNBZIT [Sen| Qa4 1450 068
AMTEOT (Mank [ EEc] 1067 GG
AMBIMT [T LR s) Q5565 aEg
MR (W) aoaz 0853 Q451
AT [Thid Qoo 138 LT
HBMT (P atra 1815 0545
AT (Bl noad Dasn 03B
AT (G} 0o0ad nBa1 naer
ST |Man) 0884 ovrs 0ars
HAETT [ Tus) 0 08s 2803 D aRE
SIRT0T [Wad) LiG]: 2015 Ll
HATEAT [Thul odn 1335 na2E
ASIRFT (W) noar 1 & Q514
SIRT0T St} il T 1081 Q4EF
AIORT (S} 0065 {1 e adaz
Total for period D
Mir: 0 gis
drgr 1.138
M B85
[ Priraadian: GO2007T T
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Bergen County Utilities Authority
Sewer System Characterization Report

Mott

MacDonald

Summary Flow Report F Low
r:m WISESEMENT SERVIGES
Crasrpack Coenly Fark, OO Bargen Counry, N B Gircslar Ling
Catr. Flowimgdy  {mogl)  Flow il _in} Eain {ia]. Riiin ()
/20T Jllion ] 0,080 0573 0408
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BATR01T {Bun R 2456 1387
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BA420HT (Bun) 1.0 4 580 2184
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SHW2AT (Fri) 0412 1.425 0682
SORNOET (Sa) .0E8 1188 0482
2172017 (Bun) 0082 1.057 0.4258
SrEHPONT (dan] o100 1.140 0B
SOPNPOHT (Tom) .05 1.200 0.5ET
SrR4R0TT (i) Q.S 1.078 0.478
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SO2EDOUT (Bun) Q.0 0648 0.358
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SrORONT (Tum} 0000 LT 038
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Tetal for period . BED
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A 0 BET
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Pagel

187




Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F L
Creatpsch Comgnty Park, FO,W. Bargen Counky, MJ E0" Cimplar Ling
BA0AT (Thy) 0085 0584 0,380
G20 T (Pri) Qoap oo 0.31E
BRAZOAT (Eat) oar 0.782 (Vg
BEAOAT (Sun} 1085 0&16 0L28
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BT ST fWad) 0050 0.TEd naTe
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B 2017 [Sum) fil= 1 03235
i 25047 (o} 0BG 0, Bl 0235
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BAUT0NT (Satp e 1,500 03y
BrHAET (Sun} 0.7 01 BE 0220
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B20VZ0T o Tue) 0aTa QTIE aZT0
BAZ1E0A T (W) noTy L850 033
BT (Thy) 0,078 CLA8T R L
B2AIT (Fri) 0074 01440 0188
BiZAZTAT (Sal) oAz 5498 3,8
E/GEIAT {Bun) 0,074 [ol:11 fzd
B0 T an) LI PL | 0488 gaa
BI2TE0NT | Tue) i rd 0585 0307
EZRUA T (Wad] 0074 0463 R E
BPRET (Tha) 0.07a 0280 0172
B0 T | Fn} 3.387 0353 (LR | i
Totsl for parod ram
Min; oo
h-q; l}:ﬁ#
Max- 3 (rew
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Bergen County Utilities Authority
Sewer System Characterization Report

Summary Flow Report F Low
‘II:IH! ASSESSMENT BERVICES
County Fark, 5O Bargen County, W B Crcifar Lina
Engw o] {luli1:H e frrigg) [l
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TR0 (W) 0,00 0352 oSz
THE2017 [Thud [ullt..] 0354 0153
TH42017 (Fed 2.071 21348 1 n
TNEZ0T (58] (al ey 0 4E3 0ATT
THE2017 [‘-SLrujl anr 035 e1Ed
THTR01T (Mo (el 1y | 0330 0180
TI&201T [Tus} L 1] 0241 [ B
TINZ01T (W) [l e 0313 [ERE ]
TEAZ0AT [Thax) 00E1 1 G 1A
T2 T (Fei) 0.0ah 0.3332 o1y
TIEE201T (5o 55 0380 o123
TIEN201T (3un) 00E2 (L rar [l ]
T4 01T (Mian) O0FT 2154 [al1: 1]
TIZEZ0T (Tumh Qory 3ET 017E
TI2GZ01T () nove (1 ry 0154
TEETR0AT (T D07 s 41
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10 CSO Sewer System Characterization Reports

The goal of the Sewer System Characterization is to develop a district wide (regional) mathematical
computer model of the existing wastewater flows entering the BCUA Truck Sewer System that could then
be utilized as a predictive tool to assess potential impacts from CSO Controls being proposed under the
Long-Term Control Plan. The BCUA model was built around the BCUA Trunk Sewers and used point of
connection flow meters where separate sewered municipalities contribute their flow to the BCUA trunk. In
addition to the simulation of wastewater flows from the forty-four separated sewered communities, a more
detailed modeling effort is required for the tributary communities with combined sewer systems (Fort Lee,
Hackensack, & Ridgefield Park).

All three municipalities have undertaken sewer system characterization studies on their individual sewer
systems, and have developed their calibrated and verified collection system computer models. Models for
the City of Hackensack and the Village of Ridgefield Park have been shared with the BCUA. These models
have been incorporated fully into the BCUA model and then reviewed and checked against the flows as
predicted during their individual calibration and/or verification to assure that the imported model was
consistent with the original, and realistically depict the timing, volume, and distribution of flows added to
BCUA’s Trunk Sewers. At the time of this report the model for the Borough of Fort Lee is still undergoing
finalization. Once completed the Fort Lee model shall also be incorporated into the BCUA model and
checked and verified for consistency with the original.

Additional details on the CSO Sewer System Characterization Studies undertaken by each municipality can
be found in the individual municipal reports as follows:

e Borough of Fort Lee Sewer System Characterization Report
e City of Hackensack Sewer System Characterization Report
o Village of Ridgefield Park Sewer System Characterization Report

Electronic copies of each report shall be forwarded by each member to each member for reference.
Electronic copies of individual reports will only be provided by individual members to assure that the report
as provided is up to date and consistent with current work.
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